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Page 7, lino 3, for * held * rf-ecr dt/- Jicld ,* 

Pago 7, line 6, /or ‘ 1926 ’ read'' 162G * ' 

Pago 8, line njj/o'r i sampling!} ’ read ‘-sepliijg? ’ . 

PBg&,8;-Im<S*18'itonf l)otJbraj:</{>r ‘ retarders Vretpi^ntB 

Pago 8, line 11 from bottom, for ‘ cross ’ read ‘ aoress’ 

* A * r **»'“^* * 

Page'S,' lino 4 from' bbttoin, for ‘ taetal ’ read ''metals » 

f 

Pago 8, lino 3 from bottom, for ‘ antocatalytio ' read ‘antocatalytio * 

Page' 10,‘!ino 11 from bottota,/or ‘ leotono ^ read ‘ lactone ’ 

Page 10, last line, ' in ‘ puiranjiva * should bo capital 

< ' 1 "> * ( • * 

Page 11, para 6, lines 3 & 4,/or * elacostorrio ’ read * elaoosterio * 

Page 10, table 2, last column, in items 5-10 insert 8, 4^, 4^ 3^ respectively 

Page 17, sub-para (a), item 5,' for ‘ Caltis tetrandra * read ' Odlis (elrandra * 
iaMa, JastefotaritB, * J45 ’rKO? *^4*5 ’ 

Page 21, table 1, last column, /or * Avreago ’ read * Average * 

Pago 21, table 2, last column, /or * higlit * read ' height * “ 

Pago 24, line 5,/or * Pi‘?i«s earihea * read * Ptnus earibaca * 

Pago 26, lino 14 from bottom, for * car load ’ read ' cart load ’ 

Page 26, line 2 from bottom,/or ‘ W. and W. P. ’ read * 0.''f7. & WJ. * 

Page 26, last line,/or ' C.W. ’ read ' C.'W. & Vf.V, ’ 

Pago 26, line 15, for ' 290 * read * 890 ’ 

Pago 26, line 17 (Grand Tolal),/pf ‘ 11,166 ’ read ' 11,186 » 

Pago 30, line 3 from bottomj/or ‘ SaJaginclla ’ read ‘ i^claffinella * 

Pago 31, line D, delete ‘ the * before ‘ Tibet ’ 

Page 32, lino 11, for ‘ movable ’ read * mowablo ’ 

Page 36, line 5, for ' borer ’ read * borers ' 

Page 36, line 15, for ' develop ' read * develops * 

Page 39, line 10 from bottom, /or ‘ Scataubacidao ’ read ' Scarabacidae ’ 

Page 46, line 4, /or ' courses ’ read * classes ’ 

. Page 60 lino 9 from bottom, add ‘ These * before ‘ wart • 

'Page 51, lino 1,/or * ICollayam ’ read ‘ Kohayam ' 



Page 61, lino 10, for ‘ seem ’ read * seems ' 

Page 61, line 17, add * Ton ’ before ‘ oonsignments ' 

Page 61, line 22, for ‘ metal * read * metals ' 

Page 63, line 7,/or * Laihyrus salim ' read ‘ Lathyrus saiivus * 

Pago 71, line 14 fipom bott(}m, for * Expert Committee * read *Ex]^rts! 
Committee ‘ . . , 

> 4l» I • 

Pago 73, lino 21,/or'' Expert’s Committee ’ read * Experts’ Committee ' 
Page 73, line 24, for ‘ Sipur ’ read * Siipur ’ 

“■ « 

Page 76, lines 4 & 6 from bottom, for ‘ extraoetion/ read ‘ extraotion * 
Page 76, top table, item 1,/or ' 60“ 1-60“ * read * 60“-160 “ ’ , 

Pago 77, lost line. /or ' CiHiN=C=S ’ read ‘ .C^ioN=C=S'’ 

• “t r “ / '■ 

Pago 78, line 3,/or ‘ fractions ’ read ‘ fraction ’ 

Page 79, table item 1,/or ' also holio ’ read ‘ olcoholio ’ 

Page 80, line 7, for ‘ isomeifzed * read ‘ isomeno ' ^ 

Page 80, para -2, sub-para 1, line 3, /or,' 0/16 ’ read ' 0 16 
Page 83, line 20, add ' Forcstiy ’ after * Empire ’ 
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FOREST RESEARCH IN INDIA 
82 BURMA 1947-48 

PARTI.-TIIB FOREST RESEARCH INSTITUTE. 

CHAPTER I. 

(a) General 

The year was marked by two important events vis., (1) Post war re-organi- 
sation affecting the internal organisation of tbo Institute' and (2) political 
developments oonseqpent on tbo achievement of freedom and the partition of the 
country in so fat as they affected the Institute. 

The expansion, and re-organisation scheme for the Institute sanctioned 
earlier, involved the provision of increased laboratory and worlcshop facilities, 
addition of' modem equipment (especially regarding plywood and composite 
woodiinvestigotions and cellulose and paper research) and recruitment of now 
staff on a considerable scale in almost all Branches. Almost no progress was 
mode the year in this connexion. This set-back was largely due to acute 
sKortageinthecountryofallraWmatcrialsforbuilding construction, unavoid- 
able dififfculties in obtaining within any reasonable period supplies of machinery 
and'equipmont'from overseas countries and the unavailability of the right type 
of qualified men t'o fiU'the various posts, apart'from the pre-occupation of the’ 
Government of India, with other urgent matters such as the plans for partition' 
of the country. 

JJe-org'onisatton.— However, in May, 1947, the Utilisation Branch which 
included a number of sections of Forc.st ftodticts Research was'split up in order 
to allow each of these sections full scope for development. They were according- 
ly constituted into Branches directly responsible to the President. The neV 
Branches are designated—" Wood Technology” , " Wood 1\''orkingand Timber 
Mechanics", “ Wood Seasoning”, " Composite Wood and Wood Preservation” 
and “ GeUulosoandPaper”: Plans are in hand for the eqiupment, staff etc,, of 
each of those Branches to be enlarged, ns found necessary from war time experii 
onoo.' At the same time, a Publicity and Liaison Branch has also been set upjt 
This Branch has taken over all functions of the late Utilisation Officer not speci- 
fically allotted to the other new Branches, and will besides be responsible for 
develo ping a library service to the Research Branches, for general publicity for, 
ihe wtnrkand achievements of the Institute, for establishing cltee liaison with the; 
forest depar tm ents and forestindustries and for systematic collection of informar 
tion regarding forest resources. In July, 1947, a Statistical Branch was alto 
estabUshedfot the purposes of ensuring sound design of experiments and'atatis- 
tlcaVanalysis ofdiita obtained from suoh expetiments. 

PortiYion.— Eoitunately fen the future of Forestry in India, the partition of 
the country has resulted in no serious change in the organisation of the Forest 
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Research Institute, which was declared a “ unique institution Under orders 
of the Govcinmcnt of India, however, duplicates of specimens which could be 
spared from (1) the herbarium, (2) the insect collections and (3) the timber 
collections (of the Wood Tcchnolo^ Branch), were separated and made over 
to the Pakistan authorities. This involved a considerable amount of work as 
every specimen in these extensive collections had to bo examined to see w’hat 
could be spared. A considerable amount of labour and time of the entire staff 
was also taken up by the work of preparing exhaustive lists of the assets of the 
lustitute, for the information of the Partition Council. 

Siaf, —Tho partition of the country had the very adverse effect of serious 
depiction of staff (particularly in the worlahops) OAving to most of tho Muslim 
staff opting for Pakistan. Even normal work thus received a serious set back, 
leiive alone progress being attempted under tho re-organisation and expansion 
plans. The following officers besidea a number of members of the tedmical and 
clerical staff left the Institute for Pakistan : — 

Mr. Z. Ahmed, Personal Assistant to tho President, Mr. Mohd. YarKhan, 
Head Assistant, Central Office, Mr. A. H. Khan, Asst. Mycologist, Botany 
Branch, Mr. A. H. Khan, I. P. 8., Forest Entomologist, Entomology Branch, 
Mr. 8. M. Ishaq, Asstt. Wood Seasoning Officer, Wood Seasoning Branch, hlr» 
Sultan Mohammad, Officcr-in-diaigo, Wood Working Section, Wood Working 
and Timber Mechanics Branch, Mr. Mohd. Quyyum, Asst. Chemist, Cellulose 
and Paper Branch. 

The gencralstaffposition further deteriorated with the departure of tho 
European officers of tho Indian ForestServico—Bfe.,Mr.D.Stewnrt,Presidont, 
Dr. A. L. Griffith, Silviculturist, and earlier in the year Mr. J .0. M. Gardner, 
Forest Entomologist. For one reason or another none of these vacancies wore 
filled by fresh recruitment and work was carried on by readjustments inpostings 
of existing offioers and by placing officers in additional cbaiges on a considerable 
scale. 

Proposals (Hew Items) for sanction of additional posts under the ro-orgaui* 
sation scheme were not dealt with by Government till the end of tho year and thus 
no new recruitment could be made citber. Thus, the staff position, particularly 
technical staff of all ranks, was critical in almost all the Branches for a major 
part of tho year. 

A change in admiiustratiou of major signifioanoe occurred with the 
departure inHovomber, 1917 of Mr. D. Stewart, I.F.S. on leave preparatory to 
retirement, when Shri C. R. Ranganathan, I.P.S., Director of Forest Education, 
assmned charge as President of the Institute. , / 

To tho charge of the newly created Publicity and Liaison Branch, Shri 
0. AR. Bhadran, LF.S. was appointed. He bold this post in addition to ^at of 
Personal Assistant to the President and subsequently of the Director of Forest v 
Education. Shri M. L." Khanna relieved him of tho duties of the Personal 
Assistant to thg President with effect from Srd January 1 0|8. . ' 

Dr. K. E.rNair was appointed Statistician in charge of ihe newly created 
Statistical Branch. 
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Dr. S. Krishna, Bio-chemist, and Shri M. P. Bhargava, Officer-in-chargo, 
Cellnlosc and Paper Branch, were on deputation for 6 months to tho United 
Kingdom, Europe, Candda and the United States of America to study tho latest 
equipment and methods adopted in Paper and Cellulose industries in those 
countries. As a result, with tlih jipproval of .in ad hoc Expert Committee, new 
equipment on a large scale has since been ordered from the United States of 
America for the Cellulose and Paper Branch. * , 

During their stay in the United Kingdom, Dt. S.‘Krislma and Shri M. P. 
Bhorgavn attended the 6th Empire Forestry Coirfcrcncc 1947, tho Contenaiy 
Celebrations of the Chemical Society, London, and the International Congress of 
Pure and Applied Chemistry. ’ 

Dr. K. A. Chowdhur}^, Wood Teclinologist, was selected as Sectional Presi- 
dent, Botany Section, Indian Science Congress, 1948. 

Covfereiices.—An ai hoc Committee on plywood, particularly for tea chests, 
.set up at the instance of the Government of India met at the Forest Research 
Institute in July 1947, and framed revised tentative specifications for plywood, 
etc. Tho research officers concerned and the administrative officers of tho Ins- 
titute took a pronunont part in these deliherntions, which were presided over l>j 
the President, (Mr, D. Stewart). 

After a lapse of seven years and for tlie first time after the war ended, the 
Central Advisory Board on Forest Utilisation met at the Institute in March, 
1 9 18. Tho Board was re-oonstituted to inclade all essential non-official interests ; 
this necessitated tho omitting of repre-sentatives of Provincial Foreiit Depart- 
ments (who were consequently rcpre.sentcd by tho Inspector General of Forests). 
Tho meetings of tho Board were presided over by Shri B. 11. Sen, I.C.S., Secretaiy, 
Ministry of Agriculture. As approved by the Board, a 0-year programme of 
work (commencing 1948-49) was adopted by the various branches of tho Insti- 
tute instead of the previous triennial programmes. The meeting whs also 
attended by the Director, Indian Standards Institution. 

TForA: acwnyplished, — ^In spite of the serious set-back duiing'the year as 
regards both staff and equipment, the work of the Institute dnringtheyeat w.ib 
maintained up to the mark. ‘ ' 

Particular attention may be drawn to the series of leaflets on “ Bfficienoj 
of enumerations” issued by the Silviculture Branch. This Branch also compk- 
ted preparation for tho Press of the revised Statistical Code ” The Tree and Crop 
Aieasuromcnt Manual”. The Mycologist continued his pathological survey of 
Indian forests, particularly with reference to sal diseases. The Entomology 
Branch was able to indicate simple adju^tinents in forest management in ever- 
green and sal forests to reduce tho incidmice of borers in freshly felled timber and 
bailies. The Wood Technologjr Branch brought out a helpful publication on 
“ Some More Commercial Timbers of India.” The wood Technologist uus 
also investigating interesting archacologjcal bpccimcns fioitx the Barappa exc: « 
vations. The Wood Seosoning and the Wood Working and Tiniber Mechanics 
I Branches were actively interested in the development of Indian wo'eds for acc( s- 
BOiicsuscd in jute, cotton, and other lextilemiUs, ^ Tho Timber Testing Section 
'was able to advise in favour of the adoptioil of the I2-batt(.‘n lype of tea 'chists” 
WOFElDlim. ^ ' 
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mill fcduotioniHifliOitMcImcss in the plywood used to I'csnlt in a 10'12 per cent 
saving of timber requirements for pacMng tea.. The Composite Wood and Wood 
Prosa^’fltionBran^ obtained iencoutaging^esulfeiin experiment on — 

(1) the production of pentacblorqihenoliin one stage, (2) the use of ensht w 
nut shell oil, whole blood, and eccds of L&lJitfrus salftius respectively .for, the -pi o- 
duction of adhesives, (3) the productiomof boards &om>wDod.wnsf c and bamboo 
mots, usingsmoll quantities of binders, and (d) the tliermol getting of adhedvesr 
The CeUuloso and Popor JBranch'took a stride forward towards the maiaifacturc 
of newsprint in ludin, with, the commercial tests on.-pappr made from a 70 : 30 
mixture of mechanical pulp from Ermssotv^ia ipapynfera and chemical 
blcaolied bamboo pulp. 

Other important aspects of,tlio work undertalcfindnringthcycni include (1) 
the helpful attention and expert admee given to .innumerable cnqtiirtrs on i.H 
matters connected with Torcsta and forest proddets received from nllpiarts of the 
oountTj , (2) the identifications carried out in the Botany, Eiitomolog}* ard Wood 
Tcchnologj- Branches on-behalf of scientists, Foirtsi deperlmenta, Defence rnd 
Central Government departments nnfl.Comm' rein! 'and ‘industriiihinttreftr, 
and (3) the technical tests carried out (usu; llyforthe geneicl iitfotnu tion of the 
puhlic) on proprietory preparations such ns 'infcctiudc'-, uoodijrtcctvwtivcs, 
wood ndliesivcs etc. 

The .summaries appended below will give n fullbr idea of the work done J;j 
individual Branches. 

( 6 ) Summaries ofJiTttniJies., 

SILVICUMURE’ BRAKCIl. 

ExFEnninNTAi. SiLVicxjMvni; 

Ifaiwal Regeneradou. — It was a good seed year .for Tcrmitialfa lomeiUosa 
but a poor one for teak. Seed tests were madQiwith CD species, including tax 
new additions. 

Stonigo of. juniper sccdiin a pit in the earth 24cct below ground level im- 
proved the germination percentage considerably. 

Investigations 'Were continued .rdatmg to phwolpgy, seasonal height 
groTrth.of trecs,^ seedling development, inheritance of characters, cherges in toil 
and ground 'veg^tion, /ifforestution and.tlio effect, of ccriy pranirp. Data 
relating to the two first investigations arc.beingfllrcady m!:d'*uro of in practical 
silviculture. 

Arlijicial iZ^enerottVm.T-Thcrainfall otdfow, Forest for the 1847 ealendt r 
ycat-was 89*77 rinchcs.(93'87, inches). The usual .experiments rclrting to 
methodaof stacking eta., worcconductcd. Slumpplanting of Dnlbergia msoo by a 
fortnight’s delay after ifithiJuly wusfoundfto cause n fignific.srt lo'^s in.haigh t 
ofshoots. BowingS-Werefoundtogiveibebestresultaii theense of Tavdnalw 
tomentosa and atump.planting(in'the case of AlaxMmmia-jAaiycah^. The yield 
of tung fruits vnisfound.tO'ho 9;,29'1'<88 seorfi Ra, Aleurites f<xrdn end 7*4 0*D9 

A > m« f* •• p 


iur jx. woniawa por trecauitiiOsiOth yenr pt the pJnnt 4 vlio)'. n r y 
ft^^dfollJsiiaultflnQoUBly, wLiIe tlio^o of tlic inll intuiipi* 
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F.n.liEs(aic Worlthig ‘Rcvonuo from t^o management of the !I7,R.I. 

cKlntn uiifler the aanotioni'd working plan contimiod to maintain improvement 
over past unrcgtilatcd working. 

Forest '‘S'tUlslic'i, — Routiric aa'mplo plot cOmpntations wore done for 260 
plots (.^72). 

The Hf stilt ieal cO'l • 'v/as 'completely revised'and fiubmitted for printing os 
the “ Tt^’c and Crop Aleasiiremcnt Mnnualfor India,” Enumeration data from 
south Chandii .ind growth data from Nagpur, Watdha, Hoshangabad and Nimar 
'divisions 6f tlu Ct‘titral'Pfovinoe?andBBrArtrero'co>npu'fccd, ' Statistical por- 
tions of the Manual of-Inflilin SiIvichltllto"\vtero'broughfc‘i<ip-to-dntc. Tivo 
offic.T? Wijr'j trained and 23(16) sample plots inthaU,P.'weic’moaBured. 

MisccUaw'ous. -Routine enquiries and examinatiou'&f working plans yfbt o 
attended' to. 

Abstracts of Indian forest Utcratuco wero prepared as usual, as also supple- 
ments to list of books .added to all librttries'bf'Uid Forest Researdi Intitutc. 

lYork in the photographic section was continued and kept up-to-date. 

‘BOT.tNY BRANCH 

The eonditicii} under wluch-tlie workhadtd bd canded oiit during the year 
wore again diffijult. 'Owing to ‘further shott^go of 6taff, cspecinlly after the 
pa rHti(;:i of the' country bare raiiifttonnnbe and xotttlno'work could bo kept up 
and n'seitch work cfum practically to'a Btandaitlll. « Considerable time of the 
■already d’spletiid staff was t Ikon up inealoulating assets etc., of tho branch hnd 
• in .sorting daplioatTSpecimlhs from 'the herbarinm''iuid4ho mycologicnl collcc- 
' rioasfor Ihikiitin. 

* I.aupiti of all the 'above 'difficalth's' long term problems in’’ -the ilycology 
' Sectioi wero not lost sight of. ’ Testj ward carried out bn 3(5 Indian aoiod rotting 
fungi, (iii'*huliugthoicattaclvingAsou treated wbOds). * TJic 'predisposing cnhscs 
’ for form itioa of (?au j i n wil wore studied, the* data incorporated ; and wo'rk on tJio 
paper on salhliseiitira is in ptogro.ss. 

X*atholog«nl survey and oultural studies on seven fungi attacking oonifor- 
oufi timbers were oAr’ticd out. 

( 

Tlic routine work of Mycologioal Section inoludbd lectures in Mycology and 
. p.ithology to the Indian Forest Colh-po sludonts maintonanoo of stock cultures, 

‘ herbarium and museum, obUcotion of phbtograplis; cbloifrad opiates and’lantorn 
sljdcs, tours to Vtirioub foro.sts to collect speoimens and islolatibn of new fungi 
from' disc, isccVA)re.st trees, oxaminnt'on-of seeds for infection, ahd dealing 'wi& 
‘^'thc enquiries' from various* forest biTiocrs ahd Btandhea Of the Forest' Rceoerch 
Institute regarding tho fungus discnsc-s of trees and defects in woods. A sot 
of Mycold^cttl spcciiiiens tyas'sitpplied to 'Oontrhl ‘College of A^tricultatrc, Now 
Delhi. 

In the Sy&temhtio Suetion' 1,400 Sphoimens'woro'addo'd to tlio herbarium. 
The more important 'acquisitions' wero”-from Biltkim, Tibet, ’varioixs parte of 
^.Orissa,' Eastern' States and a oonsignment'of about 265 ppeoiraons received in 
exchange from tho Dircotorj Botanio CaidoDj Singapore. > 
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Omr 2,000 speoimons ware sent out on loan for purposes of study to various 

raaearcli workers in India and abroad. 

A bugo number of specimens reepived from the various provincial forest 
and agrioiiltural departments, c<lucarionai institutions, commercial firms and 
oth ■'r-. were identified. A variety of seeds was supplied to various forest officers 
and to thoto corro3pondcnt^ in India and abroad with whom exchange relations 
cri-it. 

Work in the Botanic 6.irJcn and Arboretum made steady progress and 
plants and cuttings wore distributed to various correspondents. 

A larg " number of ouiuirie^ covering a wide field of botanical subjects was 
received and dealt tvitli. 

Fo ir papers by Mr. .M, B. Raizadn and Dr. N. L. Bor were published. 
ENTOMOLOGY BRANCH. 

Th" forest departments in the country have shown considerable interest in 
the po3 nbilitics of preventing insect damage to newly felled timbers by simple 
adjustments or mauagaments. A small field party is worldng in this connection 
ia Woit Kan ir i Forest Division, Bombay since December^ 1947. 

Rsuilts obtained from experiments with sal bailies show that for hot 
weather fellings, it is not safe to keep bailies witli or without bark in the forest 
shade, while reasonable protection from insect attack is afforded if bailies 
on felling arc kept out in the open and debarked three months later. For 
monsoon fellings, b.iliics should not be left in the forest shade either with or 
Without bark, but if kept in tlio open and debarked ofter throe months bailies 
can be protected from insect attack. For post monsoon fellings, bailies should 
be debarked at once and kept in the forest shade. If kept in the open they 
should be debarked after two months as a measure of protection. It is not 
advisable to leave winter fcllmg of bailies in the forest shade, but they can 
safely be kept in the open and debarked after 5 months. 

With the recommendations of the Central Advisory Board the sphere of 
activity of the Forest Entomolon^t has greatly increased and several co-opera* 
tivc lines of work have been indicated. 

Small scale experiments with D J).T. emulsions, Gammnxono and D.D,T. 
proprietary fluids have been conducted and encouraging results have been 
obtained. Largo scale experiments ore projected, in collaboration with Wood 
Seasoning, Composite Wood and Wood Preservation, and Wood Technology 
Branches. - , 

" " Natural depletion of starch in felled bamboo culms was further examined 
under Dchra Dun conditions. 

AUaok of Gymnogryllus liumarolis on Casuarnia eguiseft/olia is under 
investigation both in the field and in the Debra Dim Inseotary. 

The systematic section maintained oontvots with specialists outside Indio. 
The main tofeience cbllcction'was maintainod in good conditions. 
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, WOOD TECHNOLOGY BRANCH 

Dr. K. A. dxowdhury presided over the deliberations of tlic Botanical 
Section, Indian Scinnes Congress bald at Patna in January, 1948. 

The Wood Tocbnology Branch was busy with enquiries on the identification 
of comTn'>roial iimbsrs. These came from Government Departments as well as 
from commercial firms. During the year 1926 specimens were identified. 

The Direotor-Geniral of Archaeology in India asked for lielp from this 
Branch in determining the identity of a number of wood speoimens collected 
from old oxcavations like Harappa. 

Considerable work was done in making preliminary studies of some timbers 
of broad-leaved species with a view to finding out their possible suitability for 
mechanical pulp. 

WOOD WORKING AND TIMBER MECHANICS BRANCH 

Timber Testing Section . — Considerable work was done on plywood tea- 
. cheats of Indian manufacture. Comparative tests were made on eight and 
twelve bitten typo and on tea-chests with 12 battens but made of thinner ply- 
wood. The utilisation of the thinner plywood would result in a saving of about 
10 par cent in wood required for tea-ohest manufacture. 

A number of spjciei were also tested for determining their fundamental 
strength piopittiej. In all, about 13,000 mechanical tests and about 32,000 
physical determinations were mads during the year. 

Wood Working S'ccJion.— Considerable progress was made in the mnnufac- 
t are of jute mill bobbins by — (1) the introduction of 3-pIy ends, (2) proper season- 
ing in the form of blanks, and (3) laying down standards. Other important items 
investigated were (1) a combined svaxing and dyeing treatment for pencil 
woods, (2) hock ey sticks of laminated construction, (3) timbers for hockey sticks 
in solid wood, (4) designs for plywood chairs, (5) woods for penholders etc. 

Staff . — ^The Staff of the B ranch was seriously depicted on account of a largo 
number of skilled workers having opted for Pakistan. The Wood Worlishops 
remained without an Offioor-in-obnrge. 

WOOD SEASONING BRANCH ' 

Air and kiln drying studies wore carried out on several commercially im- 
portant but refractory timbers. The rapid kiln drying behaviour of a few 
packing case woods was also, studied. Blue prints of seasoning kilns wore 
supplied to a uumher of enquirers during the year, including the Conservator of 
Porests, Colombo, (Ceylon), and Messrs. British American Tobacco Co., 
Batavia, (Java). An internal fan kiln for seasoning shuttle blocks and a hot 
air room for the conditioning of semt-fioished shuttles were 'designed for a 
Bombay shuttle manufnotuiirg firm. ^ ’ 

The best method of seasoning bobbin timbers was studied. Damage 
‘to wood due to spUttmg and cracking was found to be least if the wood was 
'seasoned in the form' of rough tamed prehoied bobbin blocks. 



Tests to study t ho effect of t'inlling'('Jfcondin/» brofa.) on sensojiing behaviour 
of the wood were completed on one set of trees, and tlio tcbte on anothor act of 
trees tvero stslrted. 

B^poriinonts on tin s •nsouing and suitability of Indian woods for textile 
r.nd jute mill aco'-ssorie-i were eoiitmoed. RopoVla on bobbins with T(<fercnco 
to m imifftctiii ill" t >its of oertiin spix-ins of woods wore received. Serviee t't.ls 
on pick ir .icin' ina If of soma Indian woods wern oompistfcd. Worfc was cohlinti 
ol on Iho bending of woo land till 'oftening of timber for poaoil shta. "Sirvico 
teste on whisky maturing vats made of Indian woods wvre completed. 

T • as were c-irricd out to s( mly the retention of shape imduiKO by wowl when 
expos'd to v.iryiiig atraospheric hnmidii}* rondilions. Work on the effect of 
n n-rouve ehemiesis on wood was onntiaued. Thu uvnisturo proofing efficionoy 
of 0 Tt un p.iinte wns nl-o ‘ludied. 

A number of per-oiis were trained in tho teehnique of seasoning. 

COJIPOSITU WOOD AXD WOOD PRlikSE RVATION BRANCH 

/Vcsrrta'iVfi.— Esiimination of r.d#ainj>lings treated \vith different varirth'a 

d iriini the p.ist 8 yests on creosote adaly=od for publication. Penta-ddoro- 
ph‘>nal W.VS pro bleed in .i pilot plant by a one ttags process; witli cncoar.-girg 
result'. 

T rcahnii Prnfat’< -X large male experiment on the trenfment of green 
Timimlin tomrntoi'! sleepnis was undertnken. Schedules acre stiidiid fot'fho 
open tml: tTcatmenl of (.irtrty) timlirra for nffvitding temporary protection. 
Vapnir eoiditioning of gtecn' Dtdtopihellip'ini.Allftzila proem, Zonth/^^Hm 
r/ic'st and Cedreh (miinrwas abo tried. 

Fire JZeststano!'.— The mechanism of action of fire rctaidents svtus ttudied 
both from the ohninicat and pliysical aspeote. 

Phffiionlmdrhyrico-chmical Properties of WoodondOomjwi/elVocd— "Work 
on pOTinealuHtyofwoodn'ascontimiedwnd the nifluoncc of the absolute pressure 
of tlie incoming gas on permeability in vostigaW. Work on the movement 
of ions through wood wns undertaken. The clastic properties of plywood of 
various species was invettigaiej by vibnttionld metliods. The ratio of the clna- 
tio eonstsnfs along the grain to cross the grain wan liighcst (about 3i) with 
' Terminnlia helcriea plpvood, ' The influence of direction Of grain wnsnot highly 
significant wiOi rigidity. 'In tests on thcdaini»ing cnpaoicy of wood and coni- 
posita wood, sissoo arid laurel showed high coefficients white j))d<iu7. and eJM- 
'tvisy had low oofrlficicnts. Tho penetration of he.lt In various limbers exposed 
to infra red xadiation was found to dcpeiid not 'only on density and colour of 
the timber but a1<o on other factors. 

Corrosion of JlTc^als by Wood . — Corrosion of metal by wood was found to 
bo antocatalytic in nature and to increase at elevated temperatures, 

Adhdsives, Laminated Wood ofc.-Expcrimonts were continued for the produc' 
tiott of satisfaotoiy (plyvrood) adUosives from oashovr mt gjicll liqaid and-ftom 



wtole blood {dric‘d).'< 'Wotlt'on tlife proteibs of Lafhyrut and leaves of 

trees was also initjatod.r U, R^and otter pdhfsives were sabjectedito storage 
trials. 

Various metliods were tried to accelerate tlie petting of adlTOsivos. The low 
voltage method of strip heating was adapted, for use with phenolic laminates as 
well as' for P. P. bonded plywood, — ^lI.F.'b'feing used for production of the P.P. 
bpnded plywood' An open sank process of clitingjresin, bonded laminates was 
also doyelopsd with encouraging results. ‘W’^ork on laminated and other forms 
of improved wood^was ,al8o undertaken. 

Boards e/c. — Saw dust boards .were developed .with. .very good propertios, 
from saw dust and a small quantityiofivarious binders. Boards suitable for 
buililinginnd other purposes were also, developed from,bamboo.mats and saw 
dust. 


CELLULOSE AND PAPER BRANCH." 

Livestigntions >havo boon carried, out on the/ produution of newsprint- 
quality papers, using mechanical pulp from — (a) Broussonelia ‘papjrifcra and 
(6) BieratUa cQinpanulala and Stcrmlin alata in admijrturc with .bleached 
bamboo pulp. Broussonelia pnpyrifertt meohanioal.pulp and blenched bamboo 
pulp wore prepared in bulk quontitios and converted into reels of newsprint 
quality papers at the Sbreo Qopal Paper MillSi Abdnllapur.. Thc>xcolsTWoro 
Subjected to a printing trial on a high speed rotary press at the Statesman. Press, 
New Delhi. The general behaviour of ithb paper vras reported to bo good,- 
Further investigations are in progrcss.to overcome some of the flqws observed 
during the printing trial. • ' 

' Investigations on cotton wastes from.Textilo Mills show that these wastes 
ore excellent sources of raw matcriols for, use in. the manufacture of superior 
qualities., of paper. , 

Experiments on sabai grass {Eulaliopsis bimta) from the Sahoranpur 
Forest Division have been carried out with a view to finding out the causes of 
low yield oL'papor.from thb' grass nnd'the>a(lvantnges of digeatingigmss cut 
into small pieces. 

Nearly 14 tons of papens of different kinds, boards efol, wore supplied for 
printing^the Institute publications and’to the various officcsoftho ListituW 
and Colleges. ' 

II. Tho follo^ving investigations werp handled in the laboratory ; — ■ 

' 1. Kraft pulp from Pinus longifdia (c7«‘j)., 

2. Recovery of Magnesia from sulphite spent Iiquoi\> 

^ 1 

'• 3. Stability of drawing papers. 

4. Analysis of teak w'ood. 

5. Suitability of certain broad leayed aperies ;of woods for paper making , 

6. Analysis of limestones. .. - . 

7. Mecliauical and semi-obomical pulp fvom' Atiatitt'dcourrenSt > ‘ 
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g, Digestions of Manilla and sisal liomps and carca fibre. 

9. Strength test and chomionl analysis of various samples of pulps and 

papers ; and 

10. Miscellaneous enquiries. 

III. The Officer-in-ohaige, Cellulose and Paper Branch was on deputation 
tour abroad for nearly sk months, visiting Swodou, Norway, United Kingdom, 
Canada and the United States in connection with the reorganization of the 
Branch. His proposals for proouremont of pilot plantsand lahoratory equip- 
ment embodied in bis report were sonitinized by the Exports Committee and 
passed with certain amendments. The Advisory Committee of the Indian 
Paper Industry as well as the Central Board of Porest Utilisation have also 
endorsed the findings of the E,vpertB Committee, whicli have since been sub 
milted to tlie Govornmont for sanction. 

IV. Meetings of tho Advisory Committeo of the Indian Paper Industry 
and the Technical Sub-Committee wore hold in Calcutta in February 1948 to 
discuss the programme of work for the year 1948-49, and to pass tho accounts 
for the year 1917-48. 

V. Four apprentices from the Paper Mills completed thoir course of train- 
ing diuing the year and two fresh ones joined the Bmnoh for training. 

VI. Both the Indian Paper Makers' Association and tho Paper Mills 
Association have decided to revive tho voluntary contribution to the Institute 
with effect from the 1st October, 1947. 

VII. Three publications (Indian Forest Bulletins Nos. 127, 128 ahd 134) 
wore brought out during tho year. 

VIII. Tho sloff during tho year was considerably depleted duo to two 

chemists opting for Pakistan, one bmng abroad tbrougbout tbo year os a 
Qovorument Scholar, and tho Officor-in-ohargo, being on foreign tour for nearly 
balf tbc year. , 

CHEMISTRY AND MINOR FOREST PRODUCTS BRANCH I 

Tho essential oil obtained from the roots of Savmuva lappa by solvent 
extraction method has been fractionated under reduced pressure and the 
constants for tbeso fractions have boon determined. Along with the oil a 
Dolid Icctonc has also been obtained, and the latter is imdor investigation. 

Berries of Juniperus macropoda Boiss, and Juni^rus sguarmta Buch. — 
Ham. from Tohri-Garhwal havo been afceam-distillcd and tbo phyrical constants 
of the oils dctCTmined. , . 

Cultivation of a oamphor-yielding speoios of Ocimum has been* continued. 
In order to ascettaiu tfio effect of diffoicnt manuiiol treatments, 25 plots 
have been statistically treated with superphospbatc, ammoniura salphate, 
farmyard manure and NPIC mixture. - 

From the steam volatile oil (yield O' 5 per cent) of the moist kernels 
piUranjiva ra^urghii Wall, three mustard oils namely iso propyb «cc-butyl, 
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and plieiiyl-jVothiocyanatc have hem 5d<Tit51ictJ. ^lie characteristic “nins- 
tatd” smell of the moist kernels is duo to the wopropyl and sco-butyl 
mustard oils which form the major constituents of the volatile oil. 

Castor oil distillate was found to consist of dO per cent undccylcnio acid, 
25 per cent h'-ptaldehydc, 30 per cent olher neutral compounds and 5 per cent 
moi.'ttirc. Prclimlnarj’ experiments uithhcptnldohydc have nliend)* )'i"lded 
a higlu'r orumntic aldehyde of josnune odour. 

The maximum judd of olcoresin fronr the gtim-oluorcsin (size of piorxss 
1 ji") of Jiosicellta senata Roxh., when ojqpresacd in a porforal ed vessel at 120°C. 
for 4 houTB tmder a load of H lb. per sq. in., was 80 per cent of that pre- 
sent. The olooresin was found to possess tho consi^tonoy and transparency of 
Canada balsam and could bo used for mounting slides. 

The resin from Allingia cxcelsa, Noronlia, has been considered similar to 
gum rasamala or styrnx or slorax from TAquidambar oTien(ali<i Mill. On in- 
vestigation it was, however, found that it did not rcbcmble styrox or stores of 
U.S.P. or B.P. Tlio resin might servo as a substilitte for a softer typo of resin, 
like gum mastic, in varnishes. 

MttUclus jiliiltppuicnsis Mueli. Arg.— The solid acids separated from tho 
total fatty acids of tho saponified oil by Twitchells lend— salt-alcohol method 
wore found to con.sist mostly of Cj* polyothenoid acid of tho type of claeos- 
torric acid and its oxydorivntivc. 

The tciin " jellote ” Ims been suggested for tho poly-sacoharido isolated 
from teniarind seed kernels, since it does not strictly cojmo iukIop the class of 
pectins. When subjected to ferraentativn degradation the jclio^c jdolds n 
lioxflsaecharido composed of xylose, galactose and glucose in tho molecular 
ratio of 2 : 1 : 3, 

Tiro temarind-sced co.at contains 16 to 18 per cent of a tanstuffbclonging 
to lire catechol clas.9 and 10 to 13 per cunt of phlobalarmin. The acetyl and 
methyl derivatteos of tho loiter have been 

Asparaijus ftlimus Buoh.— Ham. Tlie root powder, which swells up 
cnormoiHly in water, can bo used in calico-printing, in bulk-sizing in combina- 
tion with tamarind kernel powder and in tho finishing of textiles. The con- 
stituting muciingo is composed of glucose and mannose mth a small amount of 
nronic acid, - 

T1)C variation in tannin content of the bark of Cassia aurhthla, whioh is 
an important tanning mnferird, is not marked (luring dilfercnt peiinds. The 
bark could, therefore, bo (xjllccted during the growing scjaron (summer) rrf the 
plant when tho debarking operation is companalivcly easier than in tho winter, 

nic seeds of Btryehnos nitx-romtea, stored in a gunny bag for 16 years, 
‘have shos\n no Joss in the total nllmloidnl anti Mryobnine contents." This is 
contrary to the common trade belief, 

, Pour series of tho monograph on " dromatio plants of India " Imvo been 
V published. The first volume of the mottogniph on " Poisonotts plants of India*' 
has been completed and it is hoptd that it ivill bo out shortly. • . 

MlOmOBon. 

^ ) 
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STATISnCAI/ BHAfrOa 

The Statistical Branch, rras brought into existence -with effect from 1st 
August, 1947, with the object of making available to the other Branches of the 
Institute and to Provincial Forest Research OlBcers oi^^crt advice for the 
planning of their esperimonts on statistioally sound lines and to assist them in 
‘'ho statistical analysis and interpretation of the data of such c;^ximcnts. 

Dr. A. L. GriflBth, I.F.S., Silvicttltutist. Forest Research Institute, was in 
charge of the Branch in addition to his duties until 28th October, 1947, when 
Dr. K.R.Nair,M.A.,M.So.,Ph.D , joined the Institute as Statistiedan. Besides 
him, thetcchnicalstaff consisted ofShcadcomputoxB and 5 computors dming 
the year. 

The Branch gave advice on design of experiments to — 

(1) ChcmistiyandMmorFotestProduotsBr,anch.(2) Entomology Branch, 
(3) Silviculture Branch, (4) Timber Testing Section, (5) Silviculture Branch, 
(6) Silvioulturist, Central Provinces and Borar, and (7) The Silvionlturist, 
United Promnoea, 

The Branch did statistical analyses of data of a number of investigations of 
the (1) Silviottlburo Branch, (2) the Timber Testing Section, and (3) the 
Composite Wood and Wood jPreservation Branch. 

At a meeting called by tbo President, Forest Research Institute and Col* 
leges, the Statistician gave a talk to the Research OlBcers of tho Forest Ro- 
scaroh Ihstitnto explaining the role of statistics in experimental research. 

Tho Statistician attended tho eonforence on Stnndar^ation and Qnality 
Control hold in Calontta in Fobmary, 1918, as a leprcsontative of tho Foro^ 
Research InBtitnto. 

puBLierrr and maison branch 

The Branch came into oxistonoe on 20th May, 1947, with tho re-organisa- 
tion of 'the lato Utilisation Branch. Such over-oil and other functions of tho 
Utilisation OiHoct as -wero not specifically allotted to the various now Branch 
Ofilcers became the responsibility of the Publicity and Lioison OiBcer. Tho 
Branch is also to develop into a general service Branchfoitho rest of tho Institute 
and Colleges, particularly •with reference to library work. Tho Branch is also 
entrusted with all work connected with tho publications of the Forest Research 
Institute and Colleges. Not tho least of its fimotions will he to brmg, more 
effectively than up-to-date, tho work and achievements of tho Institute to 
the notice of the public, tho industries and the business eommunify. By 
personal contacts tho Publicity and Liaison Officer is also oa^ected to maintain 
close liaison between the Institute and tho Forest Departments in the country. 
Tho Brand v. ill also undertake the ooliection of statistics of forest resources of 
tho coantry. 

The Publicity and Liaison Office^ fonoHonB ns the Pgcrclary «>-f the Central 
Advisorv Board on Forest Utib'-ation. “ ' 



!ttio worliing of the Branch haa Beeh Badly handicapped for want of staff 
from the very beginning. The ohnigo of the Branch has been held all along as 
oddifcional to other worlc : and not even an Assistant Publicity end Liaison 
OfScer has been sanctioned up-to-date. None of the other technical slaff 
proposed has been sanctaoned up-to-date. 'While the best that was possible 
under the circumstances has been attempted, the work done up-to>dato 
could have been greatly improved upon if adequate Staff wore afforded. 

Enquiries which could bo disposed of on the basis of information in pub- 
lished literature, w’erd attended to by tho Publicity and Liaison OlTtcer, thus 
avoiding waste of time of research officers. 

33 publications of the InsHtuto and Colleges wore sent to tho Press ; and 
for such of them as required publicity, press snnunatics wore prepared and 
furnished to the DoputyPrincipal, Information Officer, Ministry of Agriculture, 
Government of Ltidin. Printing facilities remained extremely unsatisfactory 
and even the smallc-st publications wore badly delayed in the presses. 

To expedite matters, a short silvieultural note on Sroussonclia j>ayytifeta 
and tho hffilty xoports of Branches for the meeting of tho Central Advisory 
Board on Forest Utilisation, were prepared by oyolostyling the matter and pro- 
viding printed covers only, the irso of this procedure may bo extended as a 
routine practice with toferonco to all our leaflets, 

Tho Ihstituto took port in tho All-India Eiriiibition in Fcbnmty— March 
1918, in Calotittn. 

Axmngomonts wore made for n Plywood Conference in July, 1917, and for 
tho first post-war meeting of tho Central Advisory Board on Forest Utili.saUon 
in March, 1918. 

Armngomenta wore made for trainees in the various Branches — ^theso 
included army officers, forest officers, nominees of Industrihs etc, 

A course of G Icotums on Forcstr}*^ wfts delivered to the Indian Adminis- 
trative Service Clas.‘'e,s. 

Visitora were, os far os poasiblo, shown round tho Institute and Collogca 
and to work of the Institution cxidainod to them fully. 
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' CHAPTER H/ ‘ 

SILVICULTURE BRANCH 
1. EXPERIMENTAL SECTION 
(A) NATUEi\L REGENERATION 
[i) Seed Produclion : — 

Total seed crop (Exporimont No. 10) from individual trees of TcLlora 
grandis Linn, and Tcnm'nalia tomcMosa, ICurz. was collected and uciglied. 
It was a good seed year for TerminaUa totnentosa, average yield per tree l)cing 
4 Ifas. 12 02 . Lilt a poor one for teak, average jdold per tree koing only 2 lbs. 
C 02. 

(it) Investigations on seed. ^ 

(a) Seed wciglimcnt and germination per cent. (Experiment No. 11). 

Seeds of G5 hpeeies were examined wliicli included six species tested for tbo 
first time, tlirco siieoies carried fonvard from tlie previous year, and tliice jpecies 
of other special interest. The details of the twelve species of specLal intcrc't 
arc given |)elow : — 
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Sourro 

of 



Remnrlni. 

*• 

lecHoa 

Rocetpl 

coUrcMon 

lb. 

or. 

<ir. 

1 


ifariJiimitt 

X 

1 r.n.T. 

1 

• • 

1110 



2 yrnn, old 
l)»nt eysdod 
pcminallon 
continuing. 


Dfo. 47 

i 

j 





SporrMunitightii 

X 

Kotr. 

LniiHon. 

.. 

• * 

.. 

[ 25* 

•wdlmga per 
(min. 


Nor. 4fi, 




1 

1 

Paninin ohtorum .. 

X 

1 *• 

* « 

• ft 

.. 

0 


\ 

Nor, 47 

I 






Vitiv 

X 

! Aftinm 

• * 


.. 

m 

•pWw «o 

tuidcr fttomgo. 

kii^iatin , , 

iJeC, 47. 
X 

Aie-ftai 

«• 

730 


• A 

Afl'ithv* ralvtla . , 

IJro. 47 

X 

Bri*bnno 

• • 

016 

, * 

* » 



Juno 47 








(6) Tlio fp^cinl on Juniprrttf mcropfuh h^rripe mro ponlinued* 
Re.®ult« nw* reproduced under prcpowing iroiiluvut. 

Seed I'toragft {Kxperiment No. 12). 


Tl«o results oblAincd ate produced Ijelow 


H{ioc|e, 

Date of 
rtonige 

Mrtbod cl 

SeolcA 

tin# 

fttonigo 

PAPfT 
f n\ eiopi' 

Oimay 

brtC 

Period 

ottxemgi 

in ywuft. 

AlUstin prottni . . . . 

1027 May 

f.>0 

« • 


20 

Aeceia eralht , . . . ' 

1031 3aly 

mM 

« « 

ft ft 

10 

Aeatfi onAieit ,. 

lOSO 


• ft. 

A-3 

U 

ttpiio taJy^rn .. 

1036 tVb. 


• ft 

ftft 

0 

Xcueaeno gtan'in .« 

1038 

2-3 

ft * 

1>0 


Amfuajm /rox{n}f<^i<i» .. 

1030 Aujr. 

14 «0 

» ft 

AVI. 


(fraedyfota .* 

1C« July 

0-2 

ft ft 

A'il. 


Jkniirecfilanuii ftrietM 

IMS Atig. 

m. 

•• 

A’«7. 


Pnwopii julifiDra {(»<V) , , 

1M4 Sept. 

la-o 

«• 

4 ft 


iPrfi)>iplt gtrMiuUfft {|iK'.>h} 

im 

_ 

Sit, 

«• 

ft ft 



























its 


thiiTiVergiontt 
OehTtma lagopus __ 
AgaOivt palmcrtlontt 
-jlgathva robiuta _ 
OigtenaiUkera abgsstmea 


Dnio ofstor-agO 

litathod of Btoralje 

Sealed tins Paper 
envelope 

Qunny bag 

1010 March 

33>4 24>0 


1047 Slay 

a a ' a a 


1047 Juno 

10-0 


1047 June 

2-4 


1047 Juno 

TB'O 



pBtiod 
of Btoiage 
in years 


fe) 'Some Bcedfi arc badly attacked in storage by insects, necessitating use of 
f-nidca The effect of the latter on germination capacity of Prosofis 
^Ahsa clean seeds was tested. The result is produced below which indicat* 
glanau ato.'od safely without much loss in germination 

capa^y The germination per cent, of unstored untreated seeds of this species 
is CO per cent. . 


Treatment 

Period of stdrago 
(in scaled tins) 

Gormina. 

tion 

per oont. 

No. of 
tests of 
lOOsoeds 
each 

Paradlolilor boniono in excess 

MM4 to 0-3-47 

30% 

B 

Ksptlinbno in excess 

Do. 

4S% 

'5 

tintroatod control 

Do. 

40% 



(d) Seed picsowiiig treatment ; — 

. GOTmination per cent, of diffcrontspeofeS'triod under different treatments 
is given below ; — =_===i==== 


Treatment 



ViUx gtedwacvlaTia 

Pmopia jultfiora (Pomvian form) 

Prosopta juliflora (Anatmlian form) •* •• 

I^ts of teak wore treated with commercial sulphimc arid for Ihour^ dS 
min., 30 mm,‘ and 16 min., with one soaked control. Getaunation percente 
obtained were 34, 16, 16, 6 and 8 respectively. 
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Cromanation of Junijperus inacropoda seeds both in natural forests and 
in nurseries is’ very poor. Presowing treatments tried have not given any 
satisfactory results thereby indicating action to shorten the after-ripening 
period. Seeds collected from 1-year, 2-ycar, and 3-year old berries w'ore put 
m pits, 2 ft. below ground. Eesults obtained are produced below : — 


Date of oolleotioa 

Date of 
potting 
In tlio 
pit 

Date of 
taking 
out and 
Boving 

Germ ini 

1 year, old 

ition % 

1 

2 ycor. old 

3 yonr. old 

1~Z2-1047 • ■ ■ • a a 

3-1-48 

3-2-48 

1-1 

2-7 

2-7 


control. 

3-3-48 

10 

20 

A-4 



3-1-48 

nil. 

ni7. 

nil. 


The total germination shown above was obtained within Id days of sowing 
after which the seeds become dormant again. The test is bedng continued. 

(m) Investigation on trees and crops. 

(а) Phenology (Experiment No. I). Observation continued on the phyto- 
phases of -riio following species : — 

1. Acaoia arabica. 

2. Aleurites fordii. ' 

8. Aleurites montana. 

4. Broussonelia papyrifera, 

5. Oaltis tetrandra, 

G. Finns longifolia (5 origins). 

7. Tectona grandis. ' 

A scheme has been prepared under which 24 species of common occurrence 
in the forests will bo kept Under phonological observation, all provincas co- 
operating- Another schemo’hnij been prepared under which teak of different' 
origins growing together will be kept imdor observation throughout their life 
to investigate if the differont races modify their behaviour to suit the local 
C9nditions. ^ ^ < 'j 

(б) Seasonal course of hoi^t growth (Esporiment No, 2). , ‘ 

Ton plants of each of the following species wore measured foi: height growth 
foiimightly and weekly during the growth period. 

Araucaria cunningharnii* .^t. Araucaria bidwlllii, Jlovenia dtihis* 
Thunb., Melia azedarach Lum., Michdia diampaca* Linn., Ougenia datbergioides 
Benth., Pin-us coniom, Morolot, (S/torca rdbusta, Gut and Tenninalia dicbula 
Rotz. 

(c) Seedling development (Experiment No. 3). 

Hymenodictyon exedsum and. Albizzta IchheJt were taken up to detenniue 
the stage at -which the future of transplants from nursery may be taken as 
l^ssurcdj. Nursery plante were trai^splanted 'in crow bar holes during n^ipa, 
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Grade I Seedlings half the height of the tallest seedling on the bedi 
or over. 

Grade n Seedlings less than half the height of iho tallest seedling on > 
the bed. 


Grade in Badly suppressed, weakly, damaged, and other defective" 
seedlings. 


Species 

Gndo 

Sueviva] percent 
at the end of— 

Average height in 
inches at tho 
end of— 

Bemarks.' '* 

1st 

ecoson 

2Rd 

season 

Ist 

soason 

2nd 

season 

Byrntneiidtjott txflwm 

I 

77 

80* 

2-8 

10-8 

*3 dead later 







produced 


n 

42 

20 

2-1 

O'O 

coppice. 


ni 

25 

10 

1-5 

0-1 


ARtaia Ulibd; .. .. 

1 

09 

IS 

4-8 

15-3 



n 

61 

20 

■g 

10*8 


1 

ra 

! 

50 

18 


15*8 



(d) Inheritance of climatio and physiological characters (Experiment No, 6). 
Iho plantations of Acacia caiscJiu, Sdilcickcra trijuga and Bulea froniosa 
ofchfferont origins were ninintninod. 


(c) Inheritance of individual chameterB : — 

The restdts of the present investigation will bo published when ready. 
Two now projects were drawn up, one to study effects of burning and graring 
on the production of twist, tho other to study the inheritance of 
twist in plants raised from self pollinated seeds of twisted mother trees. ^ The 
female flowers of three tsvisted trees in the Gurkha lines were bagged. 'Un- 
fortunately tho umt staying there was transferred and the new occupants 
destroyed tho bags not knowing what they were nicant for. 

The coppice plot of Tcrminalia crenvhla'to htudy the inhoritonoo of 
flgured wood character and tho Pinas 7ony|/blw ‘plantation to determine tho 
iiheritance of resin yield capadiy wore mainteined. > 

(/) Changes in soil and ground vegetation on afforestation (B^qwriment . 
No.dSandig). \ ‘ 

Ecological quadrats tmder different forest crops wore maintain- 
ed and the frequency of occurrence of tho ground floia'was recorded. Soil 
samples were taken by tho soil chemist and analysed. 

atD included in tho hiTCBtigation of Bcaspnai eontse of diameter growth, tOf 
JI»oWoodTci!haolpBi8t. . > • ' 


4 
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{g) Efifccfc of early priming on height growth of "Pirns hngifolia (E^qpori- 
ment No. 99). 

The experiment was ra.iiuUincA and diameter and height 
measuieinenls were taken on the 9th January, 1948. 



.Vv. diamotei (inches j 

Total height (inohes) 

Trestment 

Pievioua 

jc.ir 

fresont 

year 

Previous 

year 

Present 

year 

A (Pruned to 1 height) 


.1-0 

409 

441 

B (pruned to ,7 height) 


C-3 

401 

434 

Control 

IHHIBIBEQIIi 

0-1 

413 

448 


(B) ARTIPICIAJ. REGENERATION 


The 1917 monsoon broke out at Dchia Dun on 27fch June and continued 
tillSrd October 1917. There was] pre-monsoon shower in April, 2 showers in 
3Iay and 3 in J uno up to tlic 16th. cr tho sotting in of the monsoon, there was 1 
break in Juno, C breaks in July, 8 in August and 4 in September. The breaks 
were ol 4 days in J uly, 3 days in August and 2 days in September; otherwise they 
were only of one day. Tho total raintrll of tho calendar year was 89-77 inches, 
Eroiii the begimiing of second n-eek of October 1947, till the end of .Tanuary, 
19 IG, there was practically no rain, and this wn® followed by 5 showers in Febru- 
ary and 7 in March 1948. The frost was very mild and tho minimum 
temperature recorded w.!? 37-0” F. on 7th and 19th .Tartuary, 1947. 

Dehijed dr.e of •planting rump) (Expt. No. 25). Tho oxporimortt was 
conducted to determine tho extent of loss duo to undue delay in stump planting. 
Dalbogia sissoo was wised in the nursery. 23 stumps were made each day on 
10th July, 2.'5th July, 10th August, 25th August and 10th September, and wore 
planted in crow bar holes. The stumps were properly randomised and routine 
wceiling was done. All tho stumps were measured on 12-12-1917 for total 
height. The mean total height in irrohes was 15-3, 11-0, 10-2, 7-7 and 5-3, 
for pro respective dates. Tho difierence between all iraiis, except between 
the 2nd and 3rd planting date, is significant. ' 

EjfiCi of the diameter of stump. (Bxpt. 26), 

''To detormino the optimtrm diameter of stirmps for planting out, 40 strrmps' 
of Bischhfia javanica woro prepared for each of the five size olosscs and planted 
in crow bar holes, i^e measurements arc given below. It was found that 
sizes A, B and 0 wore superior to D and ^4, Inrt there was no significant diffoionco 
hotween tl jniselves, ' : 


Treatment 

- — - - - 

Stump, fii/o 

j 

Survirnl 
per cent. 

Mean height 

.. .A 



0-2 inohoi 

B 



8-0 „ 

C 



8.3 „ ^ 








BWMm 


, r" _ 'i" 
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Effect cj cpitnivff longttudimlli/ (Expt. 2G A). 

Stnnips of Tcctona ipiindi'i pifpaTeil, anil Aiwilrd into 0 lotA. Eao>i 
stamp of flio first lot (A) a as planted intact, each of the W'ccmd lot (B) wa« 
split into two and planted and each of the third let (C) was split into four and 
planted. There were 48 planting strips under each treatment obtained from 
48, ‘,’4 and 12 stumps respectively. The survival per cent and the ineau height 
at the end of the first year core 92 (11 sV). GD (8'0*)nnd IS (7*0") respectively. 
It is now felt that instead of equal number of planting strii« rtpial miinbor of 
stumps should ho taken for each treatment. 

Storage of stumps before plantiug (Exjit. Eo. SI). Two type-, of.stoiage, 
(i) stumps being kept coveied with a gunny moi-tened from time to lime and 
(it) stumps being kept in the laboratory imdcr shade ^rit}lOut nuycovci,\\c-ic 
tried with .‘(unip-i of l)oll>ergm iiss.oo for the fourth lime and with stumps of 
Bischqfia jae,in!ca{oi the first time. The stumps wvre prepared on the follow- 
ing dates and stored till the time of planting. 


(0 jVm*s <iwnirs. 

A. CU* July J* (uinlro). im eloraae) 

B. JIMh Jane 47 (1.7 Jejn slor-q,,) 

C. lOtli June 4" (J7 dijs eti'T-ipc) 

D. SlftMsj- 17 (IS ilnyiMme-i't 


(ti) Jtnj ritorpt, 

n. Jn'lJiiU' 17 (S tli\& Elaragc) 
r. soft June 47 (7 ilij-s rtorage) 
«, S'lti June 47 (10 diji storage), 
11. JOlh .inre 47 (1.7 it-iji storage). 


These eight wti of 10 slumps each were planted in crow bar holes on 
5-7-1947, weather .md .<oi! being quite suitable for planting. Eesults at the 
end of 1917, weie ns follows: — 


‘iVcAtmftnti 

JItvrfpf rt 

Ball 'min stfoo 



Survival 

et' 

/O 

Averngp 

hcijlit 

inejm 

A •• •• 

100 

10-5 

100 

lO’G 

IS ■* •* ■■ 

1*7 

n-3 

113 

lS-2 

f? ■ « • ■ * ■ •• 

OS 

)0-5 

as 

ID*0 

D .. .. .. .. 

03 

»‘6 


14 3 

E ■ « »• » * »• 

05 

10-3 

03 

Ib-I 

P *P •* X 

SO 

o-s 

0.7 

1.7'S 

Q •• *■ *• 

3 

3.0 

S 

11-0 

K •* *• 

i'ii 

i’ll. 

Xil. 

Xi. 


Comparison of wtiscry ttud fnu'si ilump^ (Bx]ib. Xb. 46). 


BO stumps of j)faiH 4 albn enoh from imr-ery grouu and fioin foie--t; plants 
ofsa comparable ago and size as possible, were planted out iit eiow bar holes 
2ft. apart, in fines. ‘ 
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IiCFults obtained at the end of the first growing season are as given below : 


Scoilluig origin of stumps 

Survirnl ^ 
pcicont. 

Avn-ngo 
height of 
shoots in 
inches 

Nurserj' 

• « • « • 

• • » • 

100 

10>9 

Toicst 



.. 

!>t 

16>9 


Comparison of sowing, transplanting and stumping (Expt. No. 631. 

Two species, Terminnlia iomntasa and MarJJiamia plalycalyx were tried 
and at the end of tlic year, the foUowing results were obtained : — 


Spccici 

tionine'i 

i 

Transplanting 

Stomping ^ 



1 

1 Bunnal 
% 1 

1 Ar.lit. 1 
in 1 
inclic'!. 1 

I .SumvalAv. h(. 

1 i . « 

1 j incitfs i 

fa'nmral 

O' 

/!> 

Av. ht, 1 
in ' 
inclit’. 

'Remarks. 

Tcmlnnlia lointn- 
lO'lt. 

03 

1 

1 

0-S 

27 j 0-1 

1 i 

04 

8-1 

Difference In 
liiglit not aiinil* 

Marlhamia pklip 
ealijx. 


7.4 

73 1 0.7 : 

1 

8-t 

8.4 

ficont. 


1 


ComjKdison of nvrseiij and forest tiam-plants {Expt, No. 50). 


Cedrda (oona was tried for the fourth time. 50 plants wore taken firom 
nursery and another 50 from nntuinl scedliugs in tlio forest of comparable age, 
vigour and size. These, were transplanted and inensurcd at the end of -the 
growing season ; — 


Xur'«typhnts 


.Stock 


Survival 

percent 


Metin 

heiglit 


' 20 


3*G JneliM 


Voroht plants 


42 


J ‘7 Inohra 


Stump planting in tho open in winter (Expt. No. 23). 

100 Mumps cnoh of 0 1 nna tnonnim raniphora nmi JSiwhofia javanica wore 
planted in the open on 7th January. By the end of March, 6‘1 of the former 
and 71 of the latter had sprouted, but during June all of them died. • ,It seems 
atiimpbig in winter is possible hut fhe root system dop.s not gtb,v well enough 
in this short period to withstand tlie 'drought of summer. , ' , 
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Method and duration of sioimg seedlings (Expb. Ko. 108). 

Pterospsrmum acerifoKum was taken, up. The following method’ of 
Storing and duration were tested : — 


Storeig 

Duration 

(A) Saoh eeodling in a b.i11 of oartli. 

(1) SO honre till transplanted. 

(B ) SoTciat HcedliDg in a baU of o'!! tlu 

(2) OS hours till transplanted. 

(0) Seedlings sabmergod in a cold nater bucket 

(3) 43 hours till (rans|ilnntcd 

(D) A wet gnnity wrapped round tho roota 

(1) 18 hours till tr.insp>anlcd. 


6 bourb till transplanted 


At the end of the yc.n. the followng results wore obtained :■ 

Treatmont 



]lfotliocI of 

storing 

. 1 

Duiaiion of storago 

Particulara 

■ 


1 


' 



B 



H 

1 

0 

D 

1 

n 1 

3 

B 

c 

Height inaremont in inches 

1-0 

1-4 

D 

B 

1-3 

1>3 

1*1 

1*2 

1-3 

ChimTol % .. .. 

SI 

SO 

07 

94 

80 

95 

so 

1 8S 

1 

00 


Size qf seeds on seedling production (Es^t. No. 57). 

Large seeded and small seeded Eugenia jamholana were taken up for 
trial. The results ate produced below: — 


” 1 

Seed ihamctcr 

Germination 

0 / 

/Q 

i 

Aucraga 

height 

Sugoeeedod .. 

1-0' to O'O' 

84'0 

4*0' 


0-0' to O S’ 

88-2 

4'6' 


O'S' to 0‘7' 

01 -0 

4'6' 

Small SDodod .. 

0'7' to 0*6' 

71 -fi 

4-7' 


O'C' to O'S' 

73-0 

B'2' 


0'3' to 0-4* 

71 -6 

1 4-0' 

1 


^cst dala of sowing (Experiment No. 107). Anogeissvs penduh and 
Termndlia totnenlosa {dlata) were tried by icpeating soipings fortnightly in the 
open from 25th April J 5)17, continuing till 23th Juno 1917. The results 
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oblamccl at tlio one! of tho growing season mto ns follows 


Average height in inohes. 


. i 1.... . 

1}ate of cowing | 

Teminatia 

loinentotrt 

(atala) 

^TtogeissM 

pendula 

2,1 4 17 

• • 

* , 

• • 



t * 

12*0 

S-4 

10.5.17 



• • 

• - 

• • 


11-7 

4-5 

25.5.47 

• • 

« • 



* • 


12-7 

0-0 

10;0.<7 

• • 

t • 

.. 


• • 

•• 

10-1 

K*!) 

2.7.0 17 

• « 

« ■ 

• « 




10‘7 

4-3 


ffea'ionfor planting stumps during cold and hot weather (Exjtt. No. 4*2 ami Cl) 

5fi stump's of Anogemus pendula were planted out in crow bar holes at 
mnclonr at fortnightly intervals from 16th November 194G and continued till 
10th June 1947. At the end of tho soason plants were counted and height 
luensurenient.*? recorded as given below : — 


Datoa of plantine 

Average height 
in inches 

Survival % 

lothXov. mo 

3” 

• * •• 

• « 

• • 

11*2 

C2 

SUlIi Kov. lUtO 


« » • • 

« • 

« » 

0-7 

08 

IGth Ilco 1040 


•* 

• 

• • 

10'4 

72 

.loth Df'0. 1010 

f • 

.. 

• ¥ 

• • 

8-2 

38 

It'ilh ,Tnn. 1047 

• 



• • 

I'O 

28 

Slit Jan. 1017 

• • 


• • 

• » 

8*1 

10 

15tli Tot. 1017 

• • 

1 

• » 

« • 

11 >0 

r> 

w 

lat HnKh 1017 


• • • « 

• * 

a • 

4-0 

4 

lOthMatoJi 1017 

4 • 

1 c 

* • 

a • 

ATtl. 

m. 

3M Ifaroh 1M7 

S « 

« f * * 

* • 

« • 

« 

$•0 

72 

lOtli Apr. 1017 

• • 

a • • • 

• 


8>5 

58 

l8t May 1047 

• • 


• 


7-7 

52 

ICth May 1017 



V » 


0'5 

70 

.niat>ra> 1047 


i 

*r 

• 

» « 

* 

8<S 

' 33 

15th Juno 1017 


« « * • 


a w 

0-7 ,j ,‘72 
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(C) mSOELLANEODS 

The small plantations (Experiment No. 94)of4sfl^/tis palmerslonii (1937), 
Geltxs letrandia (1937), CinnamoTMun coBy)7ioro.(1944), Cornus Jlorida (1941), 
Cupressui torulosa (1937), Dio^pt/ros tomentosa (1941), Eugenia jawMana 
(1942), Eovenia duhis (1936), Pinua caribea (1937), and Querem suber (1942, 
19 14) were maintained. Gornusflorida produced seed for the first time, wMch 
have been tested. .. , _ 

Araucarili planlalions (Exporimet No. C8). The Araxmria Cttnningliamii 
plantation of 1931 and Araucaria biduiillii of 1929 and 1936 were maintain- 
ed . The former produced seed for the first time, whioh have been tested. 

The plantations of Aleuntes moiUana and Alctirilesfordii rvere maintained. 
The yield of the fruits was 9 "29^1 *88 seers and 7 *4^0 -59 seers respectively. 
It has been observed that wliile all the Irnits of Aleurites fordii ripen and fall 
at one time those of Aleurites montana fall in batches. This year the fmita 
of Aleurites montana were oollceted accordingly and hence the marked inotease 
in yield compared to previous years. It< should be borne in mind that these 
plants are grown in closed plantations under forest conditions, and no irriga- 
tion, soil working, manuring or any other cnltnral treatments is being applied. 

Experimental plot files on 8 sets of experiments wore received from the 
provinces and statistically analysed. These included a set of files on all-India co- 
operative bamboo experiment and another set of files on the effect of burn- 
ing on Shorea robusla plantations. 

During the latter pait of the j'ear, the computing staff of the experimental 
sootion were transferred to mantho newly cstnblishcdstatisticolbrancb. This 
has created difficulties in the working and to a certain extent lowered cffioicncy. 
The statistical work has to be taken cither to the Statistical Aisistant Silvicul- 
turist or to the Statisticians, and in neither case the Biqjeinmental Assistant 
Silviculturist can guide the computation and analysis ns it progresses. It is 
proposed to appoint an Assistant Coraputor to deal with the routine work of 
this section in future. 

(D) F. E. 1. ESTATE WOEKING ELAN, 

Reforestation — 

The part of the old fruiteootnm of the Botanist in the Golf course block 
comprising 7 ‘42 acres was cleaned of all weeds and herbaceous growth and 
all trees other than those required by the Botanist, Forest Eescaroh Institute, 
were felled and sold as fuel. The debris was burnt and 1-5 aero sown wore 
with c/h> seed received from Tehri Garhwal in lines 6' apart. Dne to tbc short- 
ages of seed the rest of the area was given out for taimgga cultivation. The 
area of 7*04 acres reported last year to be deficient and very patchy in germina- 
tion was again sown with chir seed, and now the stock is fairly good. 

Two separate small plantations of Sterculia alata from local and Assam 
secdswereraisedin the Eiding School Block. Both look promising. Another 
small plantation of Bauhinia species brought by ShrlA.,P.F. Hamilton, 
Inspector General of Forests, from the Andamans was raised from seedlings 
9' to 1' high but the plants did not survive the winter. 
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Thinning— 

Ohh tr. G. compartmcnti Nos, 11, 12, 39, 42, 43, 4-1, 56 and 58, Oliarapioa 
block were thinned during the year. 

Sal IK. C. compaitmcnt Nos, 14 and 15 in canal block were clear felled and 
the linos of sal stools were cleaned of all dobrisi. by the end of second week of 
March 1918, and the material (left after meeting government requirements 
such as fence posts etc.), was sold as fuel. Coppice shoots in last j'car’s 
area of sal in compartment Nos. 18, ID and 20 were reduced to one or two best 
shoots per stool. 

Teak IF. C. Teak coppice shoots in compartment No. 37 Teak block were 
clear felled and the area planted up with Dendrocalamus membranaccus 2 years 
old in seedlings the western half and Orgtcnanthcra abijssinica 4 months old 
eeedlingp in the eastern half. 

The number of forest offences detected during the year was 187. The 
compensation rcalLsod was Rs. 323/6 (Rs. 1/11 per ease and Rs. 1/7/6 per of- 
fender.) In 13 oases of illicit grazing and cutting trees the offenders remained 
undetected. 

The value of the produce ct c., obtained fj ojn thinnings, cleanings ond clear 
felling from the various worldng chcles and disposed of during the year 1947-48 
is given below in detail : — ' 


Timber— 


(1) 300 fence posts of eXiV nn<l sol prepwod for lUt nse of tlio limncb from Ko. u. 

Chnmpion and Conal bloeln .. .. ., .. .. ICO U 

(2) 360 eAir fi-neopoils ond 30 Hil biillie') to till- J’orcsl. Polanist .. 210 0 

(3) 2 mango logs to Wood Worltuliop-i 6' — 8' girth and 10' long .. ,. 30 0 

t’ud— 


802 tort loads of fuel sold to I'.H I. n-iidrnt @ Us. 3 per car load . . . . 1,06,> 0 

27 cart loads of fuel *old to lllo '..inio 61 * Us. 4/8 per carl load. (I'he onlmncod 
rates ivoro bimigfabinto rffret from ICtli robriiary, 1918; ., .. ISl S 

Uovonuo from standing dry tree*, etc., sold to F.H.I. residents . . . . 317 o 


Pvtp chdrcool andfutl — 


10-lorry loads of JiroinwntJiii jinpgrijertt logs from 3' to 10' diameter supplied 
to Paper Pulp Branch 

800 culms of bamboo Buppliwl to Paper Pulp Branrh .. .. 

2 lorry load? of Kydiit eelyrina for Poper Pulp . . ' , . 

4 lorry loads of cAir fuel for boilen .. .. 

2 lorry loads of Mr fuel to 0. and M.P.P. . . , ^ . 

Oftoshlf coteSiVIogsloCjW. and W. P... .. • «, 

12 PmdrocalamKs s/rieius onlins to W.nmlW.l'. .. 

216 billets of sal supplied to 0,1V .. .. .. 


.*.() 0 
800 e 
24 U 
01 U 
18 <1 
0 0 
12 0 
20 n 
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Onus and grazivg— 

Grazing foes and loasos .. ,, 

Grasslcasos .. 

Estimated cost of 600 free grass permits issued to staff alloiring them to take one 
head load per day .. 

Bamboos from D. A. and Now Forest for broomst sports etc. 

Fruit leases .. .. . .. .. .. 

Estimated cost of g<irdo i fruits gii cn fro* to lower staff 


Land rent — 

Cultivation lease* to residents . . . . . , . , 

Cultivation lease., to tho Jblilary Dairy Form 
Rightofway .. .. .. 

Free grant of gardening lonso .. .. , 

Compensation of forest offoneos .. .• .. .. 

Slash removed free of oharge by the F.B.I. psaas, 300 head loads at /!/ par 
head load . . .. .. .. .. 


Its. a. 
>. 33b 3 
540 II 

^ t 

3,000 0 
8) 0 
2,700 0 
000 0 

29 S 
200 0 
33 0 
2S 0 
320 0 


53 10 


Grand Total .,11,100 19 

II. STAmUCALSEOHOK 

(i) Routine computations — 

286 plot files were received foe computation from various provinces 
wluoli, added to 100 plot files brougkt forward as arrears from tUe prenous 
year, made up a total of 386 files requiring computation. Of these, 2C0 files 
averc computed during the year and 31 files needed no computation ; thus 95 
files were carried forward as arrears. 

(it) Revision of the slalisHcal code — 

Tho statistical code was completely revised incorporating tho addenda 
and corrigenda appiovcd by the Silvicultural conferences. 

(t'li) Bnumeralion data— 

The partial (10 %) enumeration data of Bhimatom F. S. of south Chanda 
division were statistically analysed and tho results communicated to the Con- 
servator of Forests, W. P. and S. circle, 0. P. and Berar. 

(t«) Stem analysis data. 

The growth figures and tho relevant curves compiled from the stem ana- 
lysis data as detailed below were sent to the Conservator of Forests, IV.P, and 
S. Circle, G. P. and Berar. 


SpecioH 1 

1 

Forest Biriiion 

i 

Remarks. 

iTfdonft ffrondi'i 

Nagpur— tVardhs 


Do. 

Hoshuigiibad 

Separately for tu o qualities. 

<7ard<ii{a lahfoha 

Do. 


Ttelona QTondis 

Nimnr 

* • -in 
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(») MiscoUaneou ^ — 

Work was dono in connpction with the revision of “ Mununl of [iidiaii 
Silviculture ” Part 1. 

The Silvicultjirist from Sind and one fotcsl, ofTicer from j\jssnm underwent 
a cour&c of training in the statiaticnl section. 

(w) Field vork — 

23 sample plots in Chakrata division (U, P..) were remcn.surod hy Ihc 
F. B. L sample plot party during May-.limc. 

The chir thinning research plots in the Demonstration Aren, F. U. L, 
were maintained and remeasured according to prescriptions. 

The Brouisottelia jmpyrifera plot in the Demonstration Area was also 
remeasured. 

(vii) Siaff- 

Due to the partition of India, the posts of one compntor and two field 
assistants remained vaeant for ahont six montlus and one compntor was 
transferred to the photo section for eight months. 

Three coinputors were pornianently transfened to the new statisticnl 
branch from Ist August. 

III. MT«CELLANEOUP 


(i) Puhlimliom — 

Abslnrcls of Indian forest liteiaturc were prepared regularly for each 
<]Unrter of the j'cnr. 

'file following publieirtions were issued during the year — 

1. Conference Pmecodiug.s of the VI and VIT Silvicultural Confeionce». 

2. Leaflet No. 38 (Urdu Etlition) “ Land Use and Erosion " by 
Jagdamba Prasad. 

3. Bulletin No. 138 " 'fhe Recoiding of Soil and Site Chnraeteristicsin 

the Field, by Dr. A. L. Griffith and B. S. Gupta, 

it. Leaflet No. fiO ^ Kflicioncy of Enumerations ” by Dr. A. L. Griffith. 

0. Indian Forest Jlccord Vol. VIT No. 1, *' Seed Storage witliParticii- 
lai Bcference to the Storage of Seed of Indian Forest Plants " by 
T. V. Dent. 

C. Bulletin No. 141 "Teak Soil Latcrlication ’’ by Dr. A. L. Griffith and 
'R. S. Gupta. 

, 7.« Silviculture Research Code Vol, III, “ 'I’ho Tree and Crop lleasure- 
mcnt^idauual *’ by Dr. A. L, Griffith and Jagdnmba Prasad, 

Aiininininif.. 
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8. Indian Forest Records IVA No. 5, “ General Standard, end Commer- 
cial Volume Table for Terminalia tomenlosa” AV. and A., by Dr. A.L. Griilitb, 
Bokhsbi Sant Ram and Jagdamba Prasad. 

List of contributions made by the Silviculture Branch to the Indian 
Forester, etc., during the year 19-17-48. 


Titlo of the paper 

1 Xatno of periodical in wliich pub- 
h<ihed with reforonce to Vol. No. 
and pngo etc. 

Name of thb 
Author 

1. Soil Erosion Giirvcy^ 

Indtan For^sier, April lOi? Vol. 73, 
Ko. 4.PP.14C-1G4 

A.I..Griinth. 

2. Farm Forvitry i 

/. Fortsltr, Vol. 7.1, No. 6. pp. 200— 
11 

Do. 

3. A note on Araueorin cunOinghamh 

X. Forcsttr, Vol. 73, No. 6,pp. 211-14. 

Ka li. tinhbri. 

4. Further notor on aerial reeonnah. 
sance for fount olQccra. 

/. Forester. Vol. 73. Ko. 0, pp. 2S7.40. 

1 A.L.arimth. 

S, The organltatlon ot post<trar til* 
Ticultura researeh. 

/. Forester, Vol. 74, No. B.pp. 401.2. 

> 

Do. 

0, The ofieot of burning on aall n« 
olTeeting artifioial regeneration. 

/. Forester, Vol. 73, December, 1047 

Do. 

7. Pruning In phntatinn 

1. Foreeter.Vol. 74, January, 1048 

J. Prasad. 

8. Thinning appropot snon damage 

In O', drojnrn and P. tTrehn crops 

f. Forester. Vol. 74, February, 1948 

Do. 

0. CoDpestion of clamps in D,*tric* 
tu*. 

/• JVjwfffcr, Vol. 74, Toliniaty, 104*? 

K.Dl.tl>ir!. 

10. SUricnlturo of ten apreies of 
bamboo suitable for ptiwr mann- 
foetnia. 

/. FortitfTp Vol, 74, Miirch. 1048 

■ 

J. Prasad. 

(«) Enquiries — 




Routine enquiries and oxaminataon of working p’ans were attended to as 
usual. 


(«») Documenlaiion — 

All ledgering work was kept up to date but duo to shortage of staff a 
large number ot foreign literature had to be done by titles only . 

As usual, supplements were written to the list of books added to all 
institute libraries giving short notes on interesting books for the use of the 
provincial research ofBccts. 

At the Seventh Silvicultural Conference a resolution was passed to revive , 
the supply to provincial and states research officers the list of titles from 
various periodicals and journals put into the Central Silvioultniist’s ledger files, 
and this is therefore beine; cootinued. 
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Tho abstracting of information of In^an forestry litoratnro Tras also con* 
tinned, for supply to various scientifio absttaoting agendes. 

The number of new ledger files opened were 38 specific and 6 general, 
bringing tlic totals upto 2,B90 and 663 lospectively at tho end of the year. 
165 boohs, pamphlets and miscellaneous Icafiets were added to the branch 
librnr}'. The roferonoing catalogue was also kept up to data but due to shortage 
of clerical staiF ita revision could not he taken up. 

Tho ledger clerk was sent toBcn^l Silviculturist’s office to collect some 
iitcraturo for the ledger files. 

(jfl) Photography — 

253 negatives and 1,645 prints wore made. Of the now negatives 25 wore 
photos taken on tout by tho Central Silviculturist in United Provinces and 
rest wore taken at the Forest Ile-earch Institute. 

Tho total number of prints in tho gonenil series is now 7,612 nnd in speci- 
fic series 7,372 against 7,38.5 and 7,287 tcspcclsvolj' last year. Thus a total 
of 312 pliotogrnplis was added to the collection during tho year. 

No lantani slides and stereo pairs were added to the coltectioa. 

485 blocks were ro|)roduccd in ForestBcacarohlnatitutc publications, the 
liultan Forcsirr etc., nnd have lieon added to tho collection. 

807 prints were prepared for different provinces and other institutions 
and about 1(10 were made for reproduction in various publications. 

60 ‘ V * sisjo poor negative wore treated during the jsjflr. 

(o) 

Due to the midden death of Sj. Dar.shaD .Singh our museum, artist, no 
now work rould be undertaken in the museum except repairs to the cxistiug 
models. The post has been vacant for the last 7 months and hn» now been 
filled lip temporarily, 

(pi) Tours — 

Tho Sih'iculturist loured in the Tchri O-arliwal state in May-Juno 1947, 
and visited jUlahabad nnd Delhi in connection wilJi the revision of tlio Manual 
of Law. The .Statistical Assi.stant Silvicultur at with a sample plot jwriy 
toured in Ohnkrata division to measure sample plots. Tho Experimental 
Assistant Silviculturist loured in E. Bengal and in the Lausdowno division 
tJ. P. and along svith tho S. A.S. in Chaheata to learn sample plot svoik 

(vit) Staffs . _ 

The Silvicuttnrist, Dr. A. L. Griffith, proceeded on leave prepnratoty to 
retirement handing over clinrgo to Shri Jagdamba Pnisad on the Gist Decem- 
ber, 1047. Tho As-sistant Silvicultarist Shri D. R. N. Murthi Row, remained 
seconded ta the College for lecturing in Forest Engineering. Tho Soil Chemist 
Dr. R, S. Gupta, ’eft tho branch on his appointment as Agricultural Chemist 
tothe U. P, Government at Kanpur. 

\Vb regret to record the doatlia of fihri Daishnn Singh museum, artist, and 
B. M. Singh cx-survoyor of tho branch. 
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oHAPm m 

BOTANY BEASTCH 


Si,stemat{e Botany— 

I. Ilciliaram —B-Oiimi ami iiicorpomtion of the herbarium specimen'. 
pioc('cilc‘il on Hie iisu.il line*. 1 , 100 tpecimens, pnrlly cinrent rcrcipls and part- 
ly iiwuimilnledmie.iis were l.iitl in. Anio»K Ihe more important acqui*.ifIons 
of tile veal neie tlie enlleetion*!. iiio*>tly gmsswi, of Dr. N. 1 j. Bor, 0.1.15., from 
Sikknnanrl Tibet, of Sir Basil Gould from Bliutan and Sikkim, of Dr. 11. F. 
JIooiip} , I.F.S., from the K.istern States and various parts of Orissa, and a 
eonsignuicut of about il."! aiicoiiiieiis received on exchange basisfrom the Direc- 
tor, Botanic Garden. Sing.iporc. 

The m.Ueri.il of the I'.iiiiily Serophnlnriaccao amounting to some 1,280 
feheot^ wliieli had lieeii loaned out before the outlireak of war to Dr. F.B*. 
Pennell, of tlicAo.ideiiiy of Xaturul Sciences, Philadelphia, in connection with 
hi> monograpli of tlie Scroi»Iiiil,iriaceae of the Western llimaiayaa was rcceiv.ed 
Iiaek during the yen. A l.irge nuiubcr of new species described by liini are 
ba ed at our coUoetion. It was rearranged and pnt book in the liorbariinii. 

Tn addition to the treatment of inroining and borrott'ednmteiinl, several 
thousand specimens vv’hieh showed signsof the presence ofbeetles were removed 
from thy herbarium and passed through the fumigation chambet. These 
include the genera Bi.t'chu^, Laciuea Cnpk, Oenothera, Peltojihorum, Tiaittin- 
cidth and .isliagahis liesides materials of the families Ciiici/erae, Gappari- 
tiaren *, anil >'<o’anacrar. 

2. Phoinyr<tph'< and Bnnving-. — 60 photographs and 18 diawiiigs were 
added to the existing collections during the jasir under review. 

3. Loan, dntnliuUon and taquMlion. — ^.\ 1‘irge nuinbei of specimens w.as 
sent out on ksui for purjioscs of study to various Institutions in India .iiicl 
abroad. The enMro collection of the family riirutbitaccac totalling about 710 
sheets w.is foiwardcd to Sir William Wright Smith, Regius ICchpor, Rojul 
Botanic Garden, Edinburgh, for the u-e of 3Ii. Chakriivnrty in conneotihn 
trith hi revision of the Indian Oucnrlntacrar. 1.075 sheets of the sonus 
Oretiid nen* sent to Mr. A'. Xurayanabwaiiii of tiro Botnnimi Survey of India, 
Calcutta. 47 sheets of Crotefarirt and 9 of Pajm'cr wore loaned to Prof. 1C. N. 
liaiil of the Agiicultut.il College, Kaiipui. A laigo immbor of Indian grasses, 
mostly of the genera Poa, and heJmemnm rvus forwarded to the Dheelor, 
Royal Botanic GnrdcnK Kew, for the roo* of Dr. K. 1/. Bor who is engaged on 
thorewsion of the Indtan Gr.xminene, 

A total of 741 specimens was donated to the vatious lieibarin. Of these 
73'2 specimens mostly grasses and care.v were sent to the B6ynl Botanic Gardens, 
Kew, ft to the Edinburgh Iicihaimir, bhhsctb of Salaginrlla to thcBritish Mrisoum 
Natural Ilistory. 237 specimens xvero receiver! in exchange fiom the Dlrec- 
lor Botanic Garden. Singapore, 

4. Ideiitljicalion, — M usual a great tloa! of idciitiHcalioii «eik uas carried 
out for the •various iirovrnoiul forest and agricultural departments,, coniincrdal 
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0rmB, educational institutions and many otherh. Among tlio moro 
impoitant oollcotions roccivod fot identification during the year tlic following 
are worthy of note : — 

About 150 specimens wnt by Dr. H. F. Moonc}’, C.I.E., I F.S., from the 
Eastern States, *120 from the Tibet and Sikltim collected by llr. N. L. Bor, 
18 from Lhasa forwarded by Mrs. It .f. (lutbrio of tbo British Mission and <18 
rollcctod from Kashmir by Dr. II. It. Stewart, rrineipal Goidon ('ollege, It.iwal- 
pindi. 

The following are the larger emitributor-* of the many useful enlleitinns 
leccivcd for del erminatiou during the year besides those meutnmed ,di(ive: - 
Sir Basil (jould from Bhutan; liisea'e Investigation Oflleor, IIi>.‘.i',r, Su]ierin- 
tendcnl llorl icultural Operntiona. New Delhi ; Conservator of t’ore.-ts, Working 
Plans and Ulili>-nlion Circle, Bast Punjab ; l^and Manageiiwnt Ollieei, Ht.iwah ; 
SilvicuKurisl. tl.P., and N.W.F. Provinces: Ctii.ilor, B.irodn Mummuii; Dr, 
.Tohri, Hangar College, Bikaner : Prof. Bnlwnnt Singh, Ayunsslie College, 
Banaras ; Prof, of Botany, Koval Institute of Science. Bombay ; Dr. Snva.^tavn 
of the Allahabad Univer.->ity ; Dr. Misr.i, Prof, of Botany, Saugoi [Jniveisily 
and Imperial Economic Botanist, Indian Agricultural Ite-search In‘>litule 
New Delhi. 

Speeiineii.s whioh ctmid not be satisfactorily detej mined at Dehni Dun, 
were, as usual, aont either to Kew or Oilcultii for Idcntifie.if ion oi eonfiinnlion 
of the names auggeited. The help lendcrcd by tlieso Iu«lifuru)n« is gre.stly 
appreointod and licrcby acknowledged. 

6. Nomenclafuri. — Several cnqnirifs on nomenelaliiri' pioblems weic 
ree/jived and dealt with iluriiig the year. In addition to the above, I)i. ILF. 
Mooney, C.LE., I.F.S., fioiil liis aupplcmcnt to Ilninc’b Botany of Bilmr and 
Orissa witli tlio request that the name.s adopted by him .should be eli'eked .re- 
cording to the International Kules of Botanical Nomenclatmo. This naturally 
consumed eojibidernhle time as it involved both nomcnclntunil and ta.\ono- 
niical inve.sligations. 

C. L/iirary,*— Eighty one books dealing with various aspects of Botany, 
l)e.sidcs the usual periodicals were added to the libniry dining the year. In 
addition to the above a number of reprints and pamphlets presented by various 
authorfi uas also received. 

7. S<vd Supply. — Demand for .seed required by provineial foiest ofileoi,s 
and overseas con espnndetits ineivnsed considerably. Our wed e.velmiige list 
was ns usual .sent to .'15 lustitutions m Imtia and abioad with wlioirr reguhrr 
cxe.hangc lehrtions e,\-is(. 220]inuketsundnlanil 10 lbs. of seed were .supplied 
to our various conespondents during the year-. PJuul niateiiat for reseinoh 
and demonstnition work was also forwarded to n nrimhor of corn-spoudonts jii 
India and outside. In addition to thonbovo, arrangements were made 
for tiro supply of seeds ngaittM. a large number of indents for which Mcd could 
not bo collected locally. 

8. Jiolanirol dniAcns anrl Jlcrbaritm. — ^J'’ioin wveral points of view the 
year was very .satisfactory for tlie welfare and develojnnoiit of jJanfs ,»s mleqnafe 
rainfall evenly distributed helped oonsidortthly to counteract ihe very dry 
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season recently c^eriencad. Spring ■wealJiBr wasfavouiable on the TVhole 
rotnlting in the early display of the mixed herbaceous border, sweet peas and 
other winter flowering shrubs and trees. 

Inspite of oocasionallabour ^oulties work in the Botanical Garden and 
Arboretum progressed satisfactorily. In the garden, nutsciy stock of omn- 
montal trees, shiabsand climbers had again to be increased owing to the large 
demands that had to be mot. In addition a largo number of plants were also 
raised for planting in the Arboretum and Botanic Garden. 300 plants and cut- 
tings wore dUtiilmted to various correspondents. 

.V large portion of the terrace of the main building which was put under 
tempswry cultivation during the war years was brought nndei movable con 
dition by removal of stones and bouldeti, levelling and planting veith grass, 

350 plant-, representing 7 families and II genera were planted out in the 
.Vrboiotum Little damage was done to plants by frost as the winter was 
O'linp'iatively <a mild one. 

9. Miicclhneous.—A very large number of enquiries covering a wide range 
of subjects, namely botanical, horticultural, economic distribution, sources of 
supply and availability of plants and botanical literature was received and 
dealt with. In connection with the partition of India considerable time of the 
staff was spent in evaluating assets etc,, and in sorting duplicate herbarium 
spscimons for Pakistan. 

10. Publi(ytlions.—A paper on ‘ A L*ttle-knowa Burmese Bamboo ’ by 
Jlr. II. B. Raizada was sent for publication in the Iniian Forester. 

Parts XXV, XXVI and XXVII of the serial 'Some Beautiful Indian 
Climbers and Shrubs ’ by Dr. N. L. Bor and Mr. M. B. Baisada, were publisshed 
in the Journal o/ the Bomlay Natural History Soeiely, The genera dealt 
with arc Hibiscus, Passijlora and AnUgonon, 

Mycology— 

11. Study ofirdian wood roUing fungi * — 

(rt) Wood rotting tests on hardwood ns well as coniferous firagi detailed 
below were completed : — 

(i) i montlis tests on 12 coniferous fungi including two spedes 
each of Poria, Polyporws, Lenzilcs, end one epecics each of 
Pleufolus, Mmilius, PrUgAiclus, Fames, and Scliizophyllum and 
one form belonging to Thelophomcoao. 

{«) I months test on 22 hardwood fungi including 6 species' of Poly- 
stidus, 5 species of Fames, 2 species each of Trametes, Polyporus 
Stereum and undetermined rot fungi on Asoii treated bridge 
oncspccie.s each of Collybia, Rosewood and rot fungus of untreat- 
ed woodon bridge. 

(in) 8 montlis tost on one hardwood fungus Lenziles rependa. 

(iv) 12 months test on one hardwood fungus Lensites repenia. 

* Some of thcao fnngi liaio boon mnt to Kow for jdontification, and others aro waiting for 
confinnation alter a critical anatomical examination, 
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(b) Wood rotting tests on hardwood as well as conifoiou» fungi de- 
tailed below are in j)togeo'-t> — 

(i) 4 months tests on 7 cotufeious fimgi including 3 species of Puriu, 

2 species of Agaricm, one species each of Met uhus. Pohjpoi ms and • 
' Stereum. 

(») i months tests on 6 hardwood fimgi including one species each of 
Thel^hora, Ilynbenobhaete, Pohjporus. Fames, Poh/stictui aiid 
Agarieus. 

(Hi) 8 months tests on 4 coniferous fungi including one species each 
of A^faricus, MentUus, Polyporus and Porta. 

(iv) 8 months tests on tivo hardwood fungi including one species each 
of PolysHctus and Pohjpoiia. 

12. Invealigation of fungi attaching coniferous limbers — 

About 110 specimens of fungi attacking coniferous trees and timbers were 
collected from Chalcrata. Cultural studies of the undermentioned fungi have 
been conducted on neutral ifaltAgar Badcook’s medium, and Tannic acid 
medium ; — 

Agarieus spp. on Pirns exedsa and Q, scmecarpifolia ; Polyporus schm~ 
mtzii on P. morinda; Polyporus spp. on Q. semecarpifolia ; Polyslictus app. on 
Q. ineam ; Porta sanguinoknta on deodar ; Porin spp. oji A. pindt out. deodar and 
P. excelsa ; ThelepJtora on P. morinda and Q. semecarpifolia. 

13. Causes and formation of Gauj. — In connection witli investigation of 
sal diseases, the Mycolojpst undertook a twe weeks tour in Biliar (Palnmau, 
Saranda, — 'Kollian and Porahat division). ^ lie studied the incidence and’ pre- 
disposing causes of stem, stump, and toot diseases of sal and its 'other hardwood 
associates. Ho also went to C. P. {Balaghnt and Mandala divisions) on .1 
weeks’ tour. He investigated the pathological symptoms of frost affected 
types of sal. He observed that in frost pockets brown heart rot fnngrs 
(Gauj) was associated with drying of advanced trees in gioups and sporadic 
death of immature stems. He also observed that the trees on the drier slopes 
were desiccated more by silver grey heart lot fungus (TramHcs' incerla) accom- 
panied by lioavy attack of Jlnphreramhyx. than by dionght as frequently 
repotted by forest olBccrs. 

14. Dry lol of hard woml timber. — ^ffuugi causing diy lot on Terminalia 
iomerUosa, Eucalyptus spp.,Eugenea spp., and sal were isolated and the follow- 
ing cultures have been established : - 

Fames two spip., Polysticius hvo spp., Poria two spp., and two 
poljrporoid oiganisms. 

15. Pathological survey. — Observations on diseases of forest trees wore 
made iufreld ; collection of field data and the predisposing causes weiv record- 
ed for further work. 

16. Wilt and die back. — Work on Wilt and die back of shtsham hhair 
babul and Casuarina w'as carried out as routine work. Due to innumerable 
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pressing enquiries fioni tlie various forest authorities, it is necessary that le 
gul.ir w oik should be carried out on the bas?a of long term losearoh. 

17. Roulinc vmil . — 

(i) Tca'h'wj , — Lcctuics in Mycology and Pathology vrore doliveied to 

the Students of the Indian Forest College 

(ii) Main\’niiice of GuJtui es.—Ahoa.b 230 oidtiues weio being maintain- 
ed and 30 new cultures wcic added to the stock. 

{m) Ertminalion of seal — ^The seeds of different species were examined 
foi the presence of i ijjrious fungi before being sent to foreign 
oountiies. 

(i4i) Extmmalian of plyioood samples for fungus . — 39 specimens re- 
ceived from the officer in charge, Wood Preservation Section ■were 
ovamined. 

(u) RotiUni entjairies . — ^Routine enquiries from various forest officers 
and branch officers of the Forest Besearcli Institute wore dealt 
with. 

(vi) ilfai)i!ena)i33 of lierbirium aiiZ museum — 142 specimens of wo.'>d 
rotting fungi were collected and added. 

(dm) Photographic and eolourel plates and lantern slides collection . — So 
photographs, 10 colouied plates and 7 lantern slides of fungi weie 
added to the existing collection during the year under report. 

(vn>) Fungus speoimons wore given to Central Agricultural College, 
Dellii and Pakistan Forest Institute. 
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CHAPTER IV 
ENTOMOLOGY BRANCH 

The charge of tlic Forest Entomology Braiich was hold by Jlr. J. C. M. 
Gardner, OJ.E.,I.F.S., from Ist April, 1917 tolSfchMay, 19-17 (afternoon} when 
Le,proccef]ed on leave preparatory to retirement. Mr. A. H. Khan, 1.F.8,, Ryste- 
matio Entomologist, held oliarge of the branch from 16th May, 1917 until 12th 
September. 1917. As Mr. Khan liad opted for Paldstan, Dr. K. A. Chowdhury, 
Officer-in-charge, Wood Technology Branch toolr over and held current charge 
of the branch from l,5tli September. 1917 to 29th Februarv, 1 9^18 in addition to 
his own duties. From 1st March 1948, Rai Bahadur Dr. N. C. Oliatterjee was in 
charge. 

The post of Systematic Entomclogiat was held by Mr A. H. Khan from l„t 
April, 1947 to 26th June 1947, when ho handed over charge of the post to 
Dr. R. N. Mathiir. 

Sorers of newhj felled timbci.— A pielimiuary inveslignticn on the borers for 
four over-green species, Vaterm imlica, Dipterocaipus indicii'i, Ta m inalia helv/riea 
and Polijaltlna c^eoiffc, was conducted at Kannoth, Wynand Forest Dhn'sion, 
Madras and tlie results reported in detail in the report of the Entomologist foi 
1916-47; 

The Tcsrdts clearly emphasise tbe necessil)' of carrying out similar investi- 
gation in different climatic regions of India, because the pcasonal incidence of tbe 
borers, particularly of the famil/ Boshioliidac varies considerably in different 
localities. On the above lines cs.peTimcnts hare been storted in West Kauara 
Division, Bombay, on the borers of Termimlia lomentosa, Teminalia belcrira, 
Evgmidfamholana and AdiT\a, -cordifolia fromJDeceraber 1917 for a period of 12 
months. 

- Borers of sal bnlbc;.— Experiments on the pre\ ciition of borer attack on sal 
bailies (poles tf ? feet girth) wore starred in April 1940 at Jluijia, Dehra Dun 
Forest Division. Bailies were felled quarterly in April, Jnly, October and Jan- 
uary and exposed to attack with bark and without bark, in the Miade and 
in the open, to determine the effect of these treatments on insect attack at differ- 
ent seasons of the year. Sal bailies felled in April and debai krd immediately or 
a month after keeping them flat raised on sitids in the forest shade, are damaged 
by bostrichid powder-post beetles. Immunitj’’ from tire attack of borers is 
obtained if bailies are debarked 9 months or over after felling. The longer the 
period the bailies are kept with bark on, tbe more serious is the damage caused 
by XyloUechus smei aCerambycid sapnood borer, lloplocetav<lyx spinicomir, 
the licaitwood borer and also by Ourcnlionidne. On the other hand balliesfclled 
iu April, 'kept flat, raised on skids, out in the open and debarked after three 
monthSjiemaincd practically immune from bostrichid powdcr-pcstbeetle atiat k 
and no serious damage was done by any other borer. If dcbnrbe d immediately 
after felling or one to, two months after felling they are attacked by powder* 
lost beetles. If kept in the opcn'with bark intact for over throe months, they 
‘ aro liable to serious damage by Corjrabvcidae, Curculionidae and other bofarg* 
JllOPEIDDun. 
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IJallies foiled in the lains tlminjr July ntid kept in the /orerfs^ade both witli 
aud without bark woio found to be badly attacked by Cerninbyoidac, CurculiO' 
nidue Vnthribidac Seolylid pin-hole borer. Wliilc tlio«c kept in (he open 
andilelxiiVed llirec month'! tificr teliinc lemaincd immune to bostridhid attack. 
Ibillit"- dob.irked immcdintclv or one to two months after foiling were damaged 
bj pov d"T post beetles. If debarking is postponed later tlinn three months, 
the baliic^ arc seriously infc'.ted with Xylolffchvs sms* and other Cerambycid 
borer*! and .iNo by pin liole boieis. 

Bailies felled a^tor the lains dining October, debarked immediately, and 
kept m the Licst shade reiiwineil imninne to bostiichid powder-post beetle 
attack. Bailies debarked one to fixe months after felling are attacked by 
boitucbids ,itid if debarking is further delayed the bailies arc made useless 
by additional infestation r f rorambvridac borcis. Bailies felled after the rrina 
during Oetober kopti«//ic open and debarked two months after felling remained 
fi ce fi 0111 Bosh ieliid a tt ack. f ight attack of pin-hole borers develop if debark- 
ed imiiit'dintoly or one to four months after felling. 

Ibillies felled in winter during Dorereber and kept in the fnrcslsJiaic,iiAc- 
barked at oner oi after .1 period of one to five months after felling arc beaxily 
attnekeil by Bo>lrieliid powder-pQxt beettes. If debarking is delayed to six 
month . or over after felling the bailies arc made tiselcs*- bj XylotraJms snici, 
Acok'-O e! hofMCtkta and othei loncicorn boiets Bailies foiled in xvintor dur- 
ing Poco.iibo'’, kept >n the aj^n and dobnrked P months after felling remained 
free from powder-post beetle attack. Bailies debarked imircdiatoly or one to 
four months sfli t fellipg I'cre heavily nttseked by papifr-po>i beetles. 
This and work on similar linos conducted in Sambalput Forest Division, Orissa 
are being examined by the Statiitioian. 

Borm of Bo^ireUia fcrmla^ (jsoki) 

llie lay out of the experiments has been pixen in the last report. The 
results obtiinctl are that planks obtained from logs of monsoon (August) fellings 
both eoiitrols and under treatment icmained free from powder-post beetle at- 
tack. Tleaxy attack by powder-post beetles, particiilorlyby5»nory7o»o>i«/rf, 
took pi iCs' ill planks, (both control and under treatment), obtained from logs 
of spring (Fcbi anry), summer (May) and xvintor (November) fellings. Tlic pos- 
sible explanation is (hat naliirnl depletion of starchniid sugars takcaplaco much 
quicker in the monsoon than in other months of tho year. The quickest period of 
deploticn !■> 30 daysftem tho time of felling during tho monsocn, No apprecia- 
ble natural depletion of staicb and {■■ugar? look place in logs and planks obtained 
in the spring, summer and xvintor felliDg". 

Vse of D.D.T. ogam! ^rood boros 

Jlesults of pi eliminnry experiments w ere reported last year and obsernitions 
were continned during tho year also. In April 1917» 11 planks 1 inch thick of 
Alhkzia procera were sprayed ston after conversion with 2 per cent D.D.T. — 
benzene emulsion and 11 planltsxverc kept os controls. Tho treated plankshax c 
remained free from insect attack so far while the controls have been heavily 
attacked by poxvder-post beetles. Alhizzia proccra billets swabbed with 2 per cent 
D.D,T.— mustard oil emulsion and 2 per cent D.D.T. — ^benzene emulsion in 1946 
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have remained free from borer attack for tlio last two years, with only one appli- 
cation of these chemicals. The contiols were heavily attacked. Six billets of 
Alhkzia proCL.ra treated witli a D.D.T. proprietary preparation , Ron tokil Timbei 
Fluid B in 1946 have also renininod fioo from borer attack for tw’o yeans. In 
another experiment started in April 1947, ten billets cf Albizzia jtrocera rvere 
dipped in a 2 percent D.D.T.— mustud oil emulsion. The treated billots re- 
mained free from insect attack while the eoiurols were heavily a'.taekiil ]»y 
powder-post beetles. lixperiments with D.D.T. on newly felled timbers against 
attack by powder-post beetles rre in pre gress in AVest Kaiwra division, Bombay 
and with D.D.T. and Gammcxnnc on plyrvood at Dandoli Plywood Factory, 
N. D. Kanara, Bombay. 

Resiitance of vaiious timber species {tmlrealed and treated) to Termite attach 

Untreated timher, — ^Experiments were conducted in September 1946 m 
Dobra Dun. The following species were selected : 

Deodar {Cedrus deodara), mango {Mangifera hidica), toon {Cedrcia toona), 
sMsJiam {Dalbcrgia sissoo), sain {Tetminalia tomentosa) and sundri {Ileritiera 
minor). Two pieces each, 8 inches loug, 1 inch thick and 2 inihcB wide of each 
species, were kept in series on ground in the grave-yard, half the length aborc 
ground and half undcr-groi.nd. Deodar has remaijied free from attack while 
the others have been very .slightly attacked. The observations are being con- 
tinued. 

Treated timber, — Six ineb billets of Albizzia proceta, treated with Rentokil 
Tiirber Fluid B, a proprietary D.D.T. preparation, were subjected to grave- 
yard tests with controls. Slight grazing by termites ivas noticed in the troated 
piecc.s while the controls have been attacked by termite.^. 

In preliminary experiments conducted with material tieated with a coating 
ofwax, it was discor cred that gunny sacking and bamboo if coated with wax .and 
subjected to grave-yard te.sis ivould ward off termite and ghoon borer attack. 

Borers of felled bamboo 

Dchra Dun, — ^Investigations on starch depletion on felled culms ivcre eon- 
tinned in Dehra Dun with a view to determine the effect of age of culms, sire of 
culms and climaticnl factors on depletion of starah. The oxpei iments were start- 
ed in 1946 and planned tc run for a period of three yosi^. New culms of 1914 
rains were marked and labelled, in (trder that the age of tlio culm is known at the 
-time of felling. Each month three culms .are felled .and tlioinitinl staich content 
at the time of felling is recorded. OLsorvntions aie made on the felled culms 
weekly and any depletion of starch and attack by the bnmboo-ghoon is also 
recorded. Thcculnisnrekeptoxpcsedtobnmboo>ghoon {Dinodems spp.) attack. 
The factor of rain seems to play a great part in thn depletion of storch in freshly 
felled cnlms. The data will be analysed statist icidly nbo. ‘ 

Bombay, — ^Experiments in clump caring of bemboo (Bambusii a}^/, •Unaeca) 
arc in progress in Eamangiili Rauge, AVest Kanara Forest division afnoe 
December 1947. ' 
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Teak Defoliators 

TLe plan of work has Leen described in the last year’s report. "When the 
pioposed .idditionnl st.iff required for this work is available, a field paitywould 
be posted at a suitable place in South India. Reports sent by the local forest 
officers indicate that verj held attack of tlie teak defoliators, Hapalia macha- 
mbs and Hybloca pj/er a occurred between September to November in'Coorg 
and between Octobej to January in Wynand. The defoliation was reported to 
be heavy in th- Chedleth Range, Wynand during February. In the Nilambiir 
teak plantation hght and spmndic defoliation was noticed from May to Novem- 
ber, 

Itiscci pests of Quercus iticana 

Owing to distuibcd oouditiou pre\ ailing m the Punjab, no work was under- 
taken witlitLr o.)lc loaf ) oiler.-, Apoderusepp., and the oak borer, 'Aphroiisium 
hardioickianim 

Insect pests of Cusuamu equisclifolia 

.4t the request of the Bombay Forest department, investigation on the 
niscot pests oi Caniarina equisehfolia has been taken up and organised. The 
investigation would be carried out by the entomologist’s field party, working 
in W. Kanarn, Bombay for a period of one year. The insect responsible for 
causing damage to Casuauna cquhetifolia-va the nnraery, is Gymnogrylhts hu- 
merali*, which clips the tips of young plants, causing heavy casualties in the 
younger stage- ofgiowth. Experimental plots have been laid outatChitaknUa, 
flar vnda and Honov.'vr in W.D, Kannra Forest division for field observations and 
control work. Biologj* of the pc‘ t is under investigation both in the field and at 
♦he Dehrn Dun Insectary. 

SpiJx disease of sandal. 

Assistance w.is given to the Madras Forest department, engaged in the ento- 
mological investigations of the spike disease of sandal by identifying the insects 
caught on sticky papers and also found dead inside tho experimental cages. 

Pests of Terminalia panicuhta fruits 

Localforest officers fiomKanuoth and Palgliat, Madras jontseveralsamples 
of flowers and fruits t;/ in restigate iho species reqaonrible for the non-formation' 
of fruits in these Icoshtics. Samples e.\aminod,bo far, show very little evidence 
of insect dainvgo. 

SyslcmatieSnlomlogi/ 

Tho Systemstic Entomologist was completely owsupied with the identifica- 
tion and disposals of large number of insects associated witli the cntomclogioal 
investigations by this branch. The main reference collection was augmented 
by the addition of Dti new species. Additions have been made to the identified 
ooHection of lepidoptcrous laivae also. In addition, identification ivork was 
done for the Government Entomologist, D.P., Research. Officer, R.8.C.R. 
Station, Pallom. Tinvanrore ; Technical Devclcpmont Esiablisbmjnt 
Laboratories, Kanpur ; Lecturer in Zoology, Madras diristian College 
Tambaram, Madras; Conservator of Forests, Colombo, Ceylon and East Asiatic 
Oompany , Rangoon. Contact with foreign specialists is beingTevived gradually 
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and maifln'il pnidioR identification 1-5 bung recDxv'cd lack. Sorting of speci- 
mens for tJic Dominion of Pakistan was earned out also. 


Education 

Instructions in Porcst Entemoloc\ <o the students of rncU.sn Forest College 
and Indian Forest Ranger Tollege w«i*- given nptil September by Dr, It. 
Mathur and from Septerabu to llnnli bv Dr. P.N. Cliacterjee. Short courses 
on the ])rotei’tion of w'ood and barabo( - w ere given to Severn ) jinrties c f personnel 
from the Army and Military Engiueeimg Service and al«o to forest officers. 

'Oiiiiial 

During the year 268 consigunicnt if insects and wood sjjccimcns w«.rc re- 
ceived and 130 enquiries were answered. In theluFectniy 179 cages for defo- 
liators, 39 cages for timber hoiers and 22 cages for seed borers w ore under opera- 
tion during the year and a tot al of 3166 inseets were reared. 

Tours 

t 

Mr. A, II. Klian, Systematic Entomologist, nndeitook a lour of the Bombay 
Pfe.sidcjtcy, from 21st April, 1917 to 15th M.\y, 1917. Dr. R. H. Mathur, Offg. 
Systematic Entomologist attended a meelingof the Indian Council of Agricul- 
tural Resean'h, Now* Dellii, i i conned i< nw'ith the Ti rmite Scheme, in December 
1947. Mr. B. ^1. Bhatia visited the IVynnad Fore«l Di\ ision, Msdia.', from 0th 
May, 1917 o Btli .fui.c, 1947. Mr. Bhatia ami pnity paid visits to .Tlinjrn, 
Jlaihau Range, Debra Dun Forest Division during Aprd, June, July, August 
and November. Tli. Balwanl Singh luidu took a tour of the Dhnramsala 
Range, Punjab, from 4th June, l9J7to26tli June, 1947. A field party consisting 
of Mco^rs. A. jir. Postotd, Mohan liiil and Cliaiidra Bahadur has been .‘•ent out 
on tour on lOtli Deeoinbe]' 1947 to Kaiw.ir, West Knnnra Division, Bombay 
Preidenoy foi n period of tnv j'car. Mr. Blintin was on four ficm 31st Decem- 
ber, 1 917 to 29th January, 1 9 18 to Sambalpni Di vuion , Orissa a nd .sonic parts of 
Eastern Slates Agency. Dr. Js . C. Cballcrjee. Forest Entomi-logisS, paid a virit 
to Calcutta to attend the meeting of the Governing Body and Advisory Boaid of 
the Indian Lac Cc.ss Committee, held on 30lli and 31.st Maich 1918, 


PubUcatiom, 


Gardner, J.C.M. 


1947. Larvae of the Noctuidee ITJ. Trans. B, Eni.Soc. 
London. 08 : 09-90. 


Mathur, R.N. 
Khan, A.II. 


1947. A note on the laivae, of 2’;o.r yw'ocfrwsllsir. (Scarffii . 
baeidae. Col.) Imlinn J. Kvt. 8 (1) : 31-32. 

1947. Jiai'vaeof Canthniiodi'a (Uoleoptera). Indian J,Ent 
8 (1) : 121-129. 

1918. A list of described imnintuic stages of Indian Colcop- 
(era, Indian Fvi. Bcc. V (5) : 163-190. 

1917. Notc.s on llic Biology of .some Mnntidae. Ii dianJ.Ent 
8 (1) : 89-106. 

1 9 17. Insect borers of newly felled timber and their control 
Pail 1. Indian For. Bull, 136. ' 
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In Press 

Bliatia B. M. Plant defoliator parasite complex in the biological 

control of Teak Defoliators. 

Gardner, J.C.M. Laivne of Noctuidae IV. 

Mathiir, R. N On the Immature stages of some PsylIidac—/«dt«Ji J 

En! 

Lib}artj. 

During the year 189 hooks besides periodicals ■were added to the library. 

Much time of the Bianch ivas taken up dui-ing the year in evaluating the 
assets etc., at the time of partition and also in sorting out entomological speci- 
mens for Pakistan. 

Three of the suboidinatc staff and one peon opted for Pakistan and these 
posts have not yet been filled up. 
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CHAPTER V , 

WOOD TECHNOLOGY BRANCH 
Staff 

Dr. K. A. Chowdhury was in-charpo of the Brandi throughout the year. Ho 
was also in charge of President’s Ofiiw for about 2 necks in June 1947, when 
Mr. Stewart, President, was on casual leave. In addition to his own duties he 
held charge of Publicity and Liaison Branch from May 31st to .Tuly 3, 1947, 
during the absence on leave of Rao Sahib B.S. Chengapa. Again, Dr. K. A. 
Chowdhury WHS put in chorge of the current duties of Forest Entomology 
Branch from 6th Sept. 1947 to Ist March 19d8. 

ilr. K. Ramesh Rao was appointed .Assistant Wood Technology Officer 
M it'i effect from 9th December 1947 and Mr. S. K. Purknyastlui was appointed 
ROicaich Scholar from December 23, 1947. 

Two Laboratoiy Assistants and one Lab. Attendant opted for Pakistan 
and left the Branch. The post hold by thc^e men remained vacant during the 
rest of the year. 

lie^carch 

(n) Work on the preparation of keys accompanied by pliotomicrogrephs for 
the important conuneroial timbers of Assam and Bengal remained held up for 
want of staff. 

(b) Research on growth activity and variation of starch content in girdled 
i roes was started in Bihar in co-operation with Wood Seasoning Branch. The 
species Eoloctod wore Tcminalia tomentosa, AnogetMis htifoUci and Ptcrocarpus 
tuanupmu. 

The study on the effect of girdling on growi h aotivites of Anogeissus Intifolin^ 
liumtia iamholava and TeminaUa iomm>o$a from the Unifed Provinces was 
continued.' Data collected from raicio-blocks wcic nimly!}ed. 

(c) Study of “ Red Cutch ” (Acacia cJiundra) ns a substitute for Lignum- 
' vitae for the 'manufacture of tail-shaft bearings in ships was further continued. 

Many sections were cut from materials collected from different parts of India. 
Considerable difficulties were expeiicnccd in obtaining thin and uniform micro- 
sco])e sections for detailed anatomical study. 

(d) An itomical study of the woods of the family Diptcrocarpacem was con- 
tinued. Timbers which did not respond properly to the treatment of HF were 
TC-treated and sections of a number of them were successfully cut and mounted. 

(c) Anatomical study of the woods of the family Mcliaccae was continued. 
Twelve sjiecimcns of Cedreh toona from various localities were cut and mounted. 

(f) Anatomical study of the woods of the family Lauraccae was iutbreupt^ 
ofl diie to lack of staff. 

(g) Anatomical investigation of Indian spruce and fir for finding out their 
fiuitabi'ity as aircraft material was further continued. 

(h) Work on the determination of the rate of diameter growth of Tcrmimlia 
wgriocarpa and Dmhanga sonneralioidce in the dead and dying areas in Sadia 
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Division, Assam ^vas continued. 108 micro-blocks collected for this study were 
all cut and mounted. Ncoossaiy micro-chcmionl and anatomical data were col- 
lected for analysis. 

(i) The study of relation betu een height and diameter growth in some trees in 
the pole stage was staitcd in the Sib’ioulturaljdemonstration area. Anumberof 
cuttings for’micioscopic.il stud) uas taken out from Aroucaria cuitninghamii. 
Ilovema dulm, Melw azcdar/tch and MickcUa chamjKica, All sections were cut 
and micro-chemical test*, r aiiied out. Necessary anatomical data wore collect 
ed for each species. The c olleetion of data was completed and the results were 
being analysed. 

(j) To study the effect of girdling on growth activities of Shorea robiuta 
(sal), 10 micro-blocks n ere takeu out fromgirdled trees (Timli Eangc, Dchra Dun 
division) for microscopic exainimilion. The expciimcnt had to be given up due 
to severe attack bj* insects. 

Idattijicalion of voodi 

The Blanch was busv throughout the year in c.vainimiig a largo number of 
timber samples both in the form of finished articles and raw material which w ore 
sent by the Army, Air Force and other Government Departments, and various 
industries of the country. Identification was done and necessary advice was 
given regarding substitute- and surtibilily of timbers for specific purposes. In- 
fonnation was also supplied regardmg availability and uses of timbers. The 
most important enquiries Mere received from M/s. Plywood Products, Sitapur ; 
M/s. Aliloualia & Co., Delhi ; M/s. Nathu Lai Sliivnnray.rn Gattani, Jnlgaon ; 
M/s. Garden llcach Works Ltd., Calcutta; M/s. Pestonji Jamasii & Co., 

4 Bombay ; M/s. United Scientific Industries, Ludhiana ; M/s. .lamunn Plywood,’ 
Delira Dun ; Mr. Gilbert U.S.A. ; M/s. Hindustan I’lj'wood Ltd., Cannanore ; 
M/s. Orissa Ply wood Industries, Cuttack; Assam llailwny& Trading Co., Ltd., 
Assam ; Forest Utilisation Officer, Madras ; M/s. Dhansiri Paw Mills Ltd., Assam; 
M/s. Phoenix Plywood Co. Ltd., Kottayam (South India) ; “ IMMCO ” Factory 
, South India ; M/s. A.Il.M.C. Mowjee, Calcutta ; Cliiof Commerioal Manager, 
Bengal & Assam Eailway : M/s. Malabar Plywood Works, Feroke ; M/s. Dhana- 
mall Silk Mills, Varacliha Road, Sui.-it ; M/s. Travanoore Plyuood Industries, 
Ltd., Pulanur ; Mine Manager, C.P. ; Manganese Ore Co ; The Conservator of 
Fore.st8, Working Plan and Survey Circle C.P. & Bcrar, Nagpur ; M/s. C. Lazarus 
' & Co., Ltd., Calcutta; M/s. Suiideidas Saw Mills, Bombay; Indo-Iraq Trading 
Co., Bombay ; G.I.P. Railway Woikshops,Matiuiga, Bombay ; Hyderabad State 
."(Deccan) ; M/s. Standard Wood Products, Yesvantpur : M/.s. SirsilkLtd., Ma.<!oict 
. Manzil, Abid Road, Hyderabad Dn. ; M/s. Hind Provmcial Flying Club, Lnck- 
^ now ; D.F.O. Ranchi Division. Bihai , M/s. Birla .lute Manufacturing Co. Ltd., 
Calcutta ; Tlic Garrison Engineer, RIN/EIAF, Tambaiam ; M/s. Addison & Co.. 
Ltd., Bangalore ; M/s. Sontlr India Plj-wood Industries, Kottayam ; M/s. United 
Importer Corporation, Bombay ; M/s, Chnnipaklal & Co., Billimora and the Con- 
servator of Forests, Sinnour Stale. 

» s * 

, During the year altogether 1G2C timber specimens were identified. 

S a 



special engumes and defects in timbers 

The important items handled under this head arc given helow : — 

(1) The examination of archaeological specimens sent by the Director- 
General of Archaeology in India from the Harappa Excavations (2000 B.O.) 
was continued. The results appear to he very interesting. A short note on the 
timber so far identified has been sent to the press. The final report is under pre- 
paration. 

(2) Tlic examination of an ancient wood, said to" be from sacrificial stand 
(2nd Century A.D.), which was received from the Director-General of Archaeolo- 
gy in India, has been completed and a note has been sent to the Director- 
General of Archaeology for his perusal and remarks. 

(3) Examination of 110 Terminals iomentosa poles sent by the Central 
Silviculturist for finding out whether these would produce figured wood. All the 
samples came from poles which were raised from seeds collected from figured 
laurel trees. The examination at this stage of gro^vth did not reveal any figure. 
Therowasnoheartwoodfonnationandno twist of any significance could bo 
traced in them. 

(4) The examination of 1 8 samples of Melia indica sent by Officer in diargo 
Timber Testing Section for finding out the rcoson for marked dilTorcnco in their 
strength values. The microscopic examination revealed that very poor strength 
figures wore not duo to any serious anatomical defects but was mainly duo to 
very heavy attack of fungus. The aamples which gave very high strength data 
were free from fungus attack. 

(5) A large number of pulp sheets prepared with mechanical pulp of 
Stcrculia canipanulaia from the Andamans, was examined to find out the reason 
for low " burst factors ” and *' breaking length ”. On microscopic examination 
it was found that peculiar shape of ulrimato fibres and bad fungus attack might 
have been responsible for the two defects mentioned above. 

(6) Samples of Stcrculia alata received from the Andamans were examined 
under the microscope with special reference to their suitability for mechanical 
pulp. In comparison with Stcrculia campanulata, Stcrculia ahta appeared to 
be better for the production of raccham'cal pulp. 

(7) Eight discs of Sagcraca listen, which showed considerable variation in 
their impact bending test results, were received for anatomical study and finding 
out the reason for erratic behaviour. Microscopic examination revealed the 
following reasons for variation in strength : 

1 [a) Presence of muoila^nons fibre. 

(6) Heavy dopo.sits in parenchyma colls and rays, 

(c) Variation in the rate of growth. 

(d) Tliin-wallcd fibres. 

(c) Fimgus attack. 

(8) Examination of wood of Trcma orientalis tofind out its suitability for 
mechanical pulp, was completed. 

WOPBIDBon. 
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(9) D.F.O. Kalimpong Division, West Bengal, wanted to know whether 
locally gTO^mCryptomcria japonica wood would bo suitable for the manufacture 
of mechanical pulp. It was not po<!sibleto giro a definite reply. The samples 
examined showed a great vari.ition in anatomical stnicture and late of giowth. 
Further investigation will be neeessaij' to draw final conclusions. 

(10) A large number of fiplmts and veneers of Slerculia cainpanulaia wero 
examined from normally grovwi forest trees and a’so fiom trees from 
regeneration areas in the Andamans. The Western India Match Company 
declare the wood from rogeiicration areas as useless for matches. A compii* 
rative microscopic study was made and it was found that the samples from 
regeneration areas were composed of very' thin-walled fibres and very thin pnr- 
onebymo cells. Further mateiinl will have to be examined w illi a view to draw* 
ing a definite conclusion on the suitability or otherwise of this material. 

(11) Evaminationofwood of Uohptclca inlqjrtfoKa for finding out its' suit- 
ability for mechanical pulp was completed. Fiom anatomical point ofviowit 
did not appear to be very good but from other considerations a trinl was locom- 
mended. This enquiry was iccetved from the Conservator of Forests, Western 
Circle, II.P. 

(12) The Forest Besenreh Oflicei, Orissa, wanted advice regarding suitabili- 
ty of and Mclia rompofila for mecbnnieal pulp for newsprint 
manufacture. Jlicioscopic examination showed that Mclia compo'yita was a 
better material for trial than Allanthus crcelsa. 


IiulcxiHi/ of pcmanint dRcs ami pholomkrograph^ 

About Dod permanent slide-, were prcp.wcd and filed in the collection of 
authentic slides. This includes both foreign and Indian timbers. 

150 photomicrographs were added to the collection duiing the year. 

Goikclion of authailic irooil spccimcits 

(а) From Imiia : G authentic wood samples from dilTcrent pi ovinccs were 
added to the Institute standard collection. 

(б) From abroad : The total irambot of wood specimens added to the 
foreign collection wns[100. These were from Florida, Ohio, U.S.A. and Singa- 
pore F.M.S. 

Distrilntlion of icood specimens 

In response to requests both from Civil and Military sources 849 wood 
samples were supplied to enquirers. 


Training 

During the year, courses of instruction in tirohor identification were lield as 
in previous years and the following officers and othcis w ere trained : — 

(1) Military personnel (M.E.S.) .. .. 7 

(Defence Department) . . . . . . . . 1 

(2) Apprentices ... .. .. .. ., 2 

(3) BcprcsontativcB from Plywood Factories . . • . - 3 
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(4) Rcprcsonktivcs of Timber Merchants . . . . 1 

(6) 'Povcsl Officers from Provinces and Ceylon . . 3 

(0) Other Institutions and Colleges .. .. 2 

Or. K. A. Cbowdlmry took both iluwotical and pnict'cnl conj.sna in Wood 
Tccluiology in llie Tndi.m Forest Colletre .and Indi'i.i Forest R'lngeit** College. 

Instructions in Wood identification to the iM.E.S. per.‘»oimel,npprentiresnnd 
others was gi\en by Mr. S. S. Ghosh. 

T ours 

(1) In March Dr, K. A. Ohowdhury attended a meeting of the Cellulose 
Research Committee called by the Department of Scientific and Industrial 
Research at Dcllii. 

f21 In Jxtly the Wood Technologist visited Tinlli forest in connection with 
the girdling cspciimcnts of sal. 

(3) In connection with the study of tlie woods of the fainily Diplcrocar- 
'imcsnc, jjrr. R. S. Gltosh, Assistant 'W^ood Technologist, visited the Ros'nl Botani- 
cal Garden , Calcutta, The entire Dipterooarp collection was examined and neces- 
sary data collected for various genetn and sjjecics. 

(4) Dr. K. A, Chowdhury, who was elcelcd President of the Botany Scotian 
of the Indian Science Congros.s. attended tJie Session at Patna and presided over 
the dollboration of the Botany Section. 

(3) Mr. K. N. Tandon, RosenTchApsi.slant,wcnton(m}r ioRihnrtocolIeet 
miaro-bloclrp and field data in connection with the sljtdy on the effect of gird- 
ling on growth activities of Indian 1 rccs. 

Publicalions 

The followhig publications wore i’^sued during tlic year 

1. Dr. K. A Cliowdliury 

&S.S. Ghosh, 1946 ., (Some More Commercial Tirabrns of India. 

Indian Forest Rcconh Vol. >!o. 3 

(In prc'is). 

2. Chowdhury, K.A., 1917 Initial Parenchyma Cells in Dicotylcdcnous 

Wtods. Na*niv 160(4070)608-9 Londou. 

3. Chowdlmry, K.A,, 1918 Some tVspects of Pure and Applied Wood 

Anntomv. Proo. Indian BrJentij Contfresi, 

Patau. 36 ; 1-20 3 Pis. 



CHAPTER VI 

WOOD WORKINO ANT) TIMBER MBCHAITICS BRANOH 

On tJic 6i)litling up of tlu- Utilisation Brandi tihc following sections tvoro 
grouped together to form a n<« brnneh, called tins Wood Worlung and Timber 
Mechanics Br.inch ; 

1. AVood Wothing Sccticu. 

2. Timber Testing S-ition. 

3. Mcchmic.il Enginei ting Snb>Scciion. 

Dr. S. NT. Ka ji'ir Oflieer in » li.irgc of tlio Wood Working Section wns placed 
olfieor jn-ch.irge of the new li < i it«l Branch, with tlio follon ing staff 

1. Mr. V. D. Linniye, 0<licer-in-chnrgc, Timber Testin" Section. 

2. 3Ir. Snit.in Arohaimncd, Olficor-in-ehorgc, AVoed AA’orking Section. 

.3. Air. S. AI. llixiinin, AsMstant Ollieer, Timber Teding Section. 

<1. Jlr. B. L. Salrsena, Alechnnical Engineer. 

The p.ntilion tf the country adversely affected the staff of lliis branch. 
Mr. Sult.in Mohammed fmally opte<l for Paki'-tan and left on l.<t Ufoven her 1017. 
It has not been pr'«ible to fill up that place F0.far with the reMilt that next to the 
Ollioor-in-chargeof tlio Bwnch the senior moat technical intiu in the AVood AA'ork- 
ing Section is thnlleadCurpcntfrjWlioisnotcienlitcrntc. A number of high- 
ly qualified and c.xpeit nriikmon in the Meclmnical and AVood AA’Oiksliops abo 
left for P.il:i''t in aud it 1ms not been possible to fill np their posts with urtUans 
of the same high d< greo of ekill. 

lirQTganmlim SdientR 

AIo«i of tlie equipment provided in the ro'orgnniiation scJiemc for the 3 
sections of thi I Jlraneh i'-on cider with thcD.G.I & S. A few machines for the 
Mechanical AA^orkdiops liavo .oinc. Some eronll machinery for the AA'ood Work- 
shops is al'.o expected shortly, hut it •will be two to three years before Uie pro- 
curcuieut and in^Uillatiou of the major items are complotcd. No extension to tho 
workdiop building could be carried out during tlie year, on nccount of disturb- 
ed conditions in the area. 

IfotKl IFori-inp Section 

Tho rcsoarcli investigations carried out dnring the year are briefly described 
below ' 

(1) TexIUe Mill Wooden .dccsssoncs,— The import.s of bobbins and shuttles 
requited by Textile Alilis in the country amounted to Rs. 1,22,60,011 in 1016*46, 
Pigutcsfor other wood-ware items arc not available, but with general incroasi, in 
prices and betterfacillti‘‘3 for imports after the war, India is .spending not loss 
than Rs. 2ororc.s pet annum abro.id for the purchase of ivoodcn stores for (lu tex- 
tile industry; Much of this money can be saved to the country, if the maniac- 
tore of bobbins and shnttlos is properly developed, hut it would rcquii e consider- 
able field Trorl: to improve the methods of manufacture, introduction of 
few timbers, proper conversion and seasoning of Wanks etc. Unfortunately 
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staff foi Hiis purpose is extremely innclpqnntc. Some progrepe hns lowcver, 
been matlo in the manufacture of jute inil) bobbins nt Calculla. Varionsfac- 
'torieswerovisited cnrlyin 1917, when tl)** mamifacturersucic advited rcgniding 
tbo proper methods of air-seasoning m the form of Tough-lnimd and 
rougli-borcd blanks. A number of fa'loiies linvc bcoi following tins practice 
with the result that the quality of their oid -turn has distinclly impro\ cd. 

Tire grcaicst difficulty is, in the supply of I imher. The t'.ileutta nwnufac- 
turers are almost entirely dependent upon mango, which comet from village 
lands,nndforwhich6peciestlicrcisnbigilemnndforplytvood, packing cases and 
other uses. As plywood mannfnoturerhaie able to pay highei pj ices, the matorinl 
available to bobbin manufacturers ip naturally poor Rtipply of mango is be- 
coming scarce as during and after the war, trees were ruthlessly cut down in 
"• villages on account of the money they brought. It is high t ime that other tim- 
bers are introduced and arrangements made with the Provincial Forest Depart- 
ments and tlie Railways for making an adequate supply of saitable timbers 
nvoilablc in Calcutta. 

/ 

Spacial strength tests. — Hahlu, mango, and other limbc.s u'-ed at jiro'-ent 
have the drawbacks that they are somcwliat brittle .md easily breaktthenthe 
bobbins fall from a height. Before suggesting new specio«, it was considered 
necessary to determine the relative strength under impact across the grain of the 
species likely to bo suitable for the purpose. The ‘ Izod ’ machine in the Timber 
Testing Laboratory had to be changed to moke it suitable for this tepfe, and tests 
ate now in progress. 

Aianufasturc of 3-ply cflds.—Another important change made in the^mnmi- 
factuTOof 3-pieco built up bobbins is tlic introduction of 3-ply ends. The 
timber is sawn into J inch thick plnnlts, cut into pieces 6' X C" and then 
glued with casein cement to the normal size of G" X C" X 1^." and wQrVed 
in iho same manner as solid ends. A large scale invffatigiition will be 
carried out in co-operation with tho Indian Jute Jlills Association, Calcutta, 
to find out the actual life in scn'ice of bobbins with 3-ply ends, for which tho 
necessary material is being prepared at Ddira Dun. 

Pre-shrunh slianhs. — ^To improve the joint betw'ecn the shank and tlio tw'o 
end pieces, it has been found that if tho .Omnks are dried to a low nu-istnic con- 
tent of say 0 to 8 per cent at the time of actual fitting, tho joint - become tight 
after manufacture and remain so during service. This procedure will also Jielp 
in improving tho quality of Indian made 3-picccs juti' mill bobbin.s ^ 

Indian Standards for Tcsclih Wooden Storis.—Tha Indian )Standard Insti- 
tution look up tho question of laying down standard for wood-ware items re- 
quired by tho Textile mills in the cmmtry and the Textile Division Council yf 
tho Institution appointed a Sectional Committee to go into tho que'.tion. Tlie 
first mooting of the Sectional Committee was held in Bombay on March 2nd, 
1947, when two sub-comraittccs were appointed, one for tho jute mill wooden 
stores to hold its meetings, in Calcutta, and anotliei for cotton, silk and wotl- 
Icn mill wooden stores to hnvoits sittings in Boinlsiy. A questionnaire was 
issued to various manufacturers to elicit rafonnation regarding the presem, stnlo 
of tho industry. It is hoped that (.lining 1918-19, tentative standarcls for various 



stores will be adopted, w hich will Jielp the iraujfaeturers and consumo^s 
greatly it) getting the correct tjpe of stores. 

(2) Furniture ami cabinet mnh'nj. — Various new items were prepared fcr 
display at the Forest Research Institute and various exhibitions in the countiy. 
Particular mention may be made of 4. designs of chairs in plywood, which are 
strong, sera ioeable and cheap and which should find a ready market if produced 
on a commercial scale. Plywood trunlrs and suit cases, laminated arms forup • 
holstered chairs, laminated desks, dining tables, centre tables and many other 
artiolosoffumitutearo greatly appreciated by visitors to the Institute, many of 
whom want to purchase sucli items, but we cannot refer them to anv source of 
supply at present. 

(3) PmciU . — ^Treatment nith wax and dyes of suitable species is in progress 
HymenodicHjon e ceelsum has gh en fairly good results. The investigation isbemg 
contiaaed. 

(4) Penholders. — An investigation is in progress with a leading firm in 
Calcutta, tc find out timber.- suitable for this industry. Out oflStimberstried, 
the following have been declared suitable : — 

(i) Adijia rscedifob'a, iaJdu, 

(ri) SiephcQt/ne parvifolia, haem. 

(in) Hymenodiclyon cjcdsum, haurang. 

(to) Qmelina athorea, gamari. 

(v) Rolarrhcna antidysenteriea, lureU. 

(5) Hochey stiJes.—An investigation has been taken in hand to find out suit- 
able timbers for the manufacture ot hookey sticks, for which mulberry wasbeing 
used at Sialkot, now in Pakistan. A number of tunbors have been obtained, and 
trials are being carried out in co-operation with the Wood Seasoning Branch. 

A number of samples of laminated hockey sticks with Qoodyears’ Pliobond 
glue have also been prepared. Thest will le sent to tlie Indian Military Acade- 
my and other institutions for service trials. 

(6) Plyirood flooring.— A parquette floor in sissoo and rosewood plj’wood 
was laid down in one of the rooms in the Timber Museum. It is so far doing well. 

(7) Working qualities of Indian timbers. — ^Tests on the working qualities of 
the following species svere carried out daring the y eai'— 

(i) Populus eiliata. 

(ii) Mdia azedarach. 

(in) Jiroussoneliapapt/rifera 

(iv) Valica laneaefolia. 

(v) Aguilaria agallocha. 

(w) Aglaia species, 

(pH) TeUona grandis. 

(tn'tt) Prosopis spidgera. > 
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(8) MisccVanrous invcstijation^ The following items are worth incntioTi- 
ing:- 

(r ) Wooden springs for u])holstered chairs. 

(if) Cricfc'l bat« of indicUa clampara and Hajihtm '‘dofcrum. 

{lii} Curtain rings of plywood. 

(nt) Laminiitcd wheels for a Ksnd can. 

(v) Dyeing tf \ oncers. 

(ui) TJso of ‘ jBifffHc/nV ’ for hlcaclnng of dink colonrtd woods. Very 
good tffcefcwas ohtoimd •>!« s/vw. 

(tin) Tjiminntcd pnllcjs for mncl'iiic shf-ftb 
(•:{{{) Bamlioo knitting needles. 

(ir) Ble.scl ing of tatic. 

and (.t) Wooden inbulatcd j!ask, 

(9) Tour$ ; Di. S. N. Kajmr, was on toi r in Calcutta fr«.ni .laniiniy 2f>th 
to Kobruary IHtJi vhcre ho /isitied a numbcj of Wood Woikirgludnsirics'. 
He aho nttciidul tlie iiirt nu-tting of the Sictionnl ConnniltOv on Tcytilo 
Stores of the Indian iStandard InblitHtion nl Bombay r.n Mareh 2iid. 

( 10 ) rfo«/(;»e ; The following items may be nnnlioind 

(/) For the Composite Wood awl Wood J^vserv’nlimi Branch, 19,197 
glue adhesion test sjiceimenf. w ere jirepared. 

(if) For the Wood Technology Branch, l.yro hand specimens were pre- 
pat cd and bup]i]kd. 

(til) For tJie Timber Testing Section 3,996 tests .specimens were prepar- 
ed. 

(to) 3'\a tl ',0 Vi'ood Se.ssotiing Brandi 3.48C bhinks and 36 bobbins of 
vaiious speoies w’o.o jireparcd. 

(r) Boaairs lUid niainfcnuuce svork for all Biei dies of thcJnstitutcwns 
done. Thu total munber oi jobs cun led out was titj. 

(tv) In thes.awntin,4,'13ftc. ft.oftin>bci wasconvetted during the year. 

(11) Traivim wan given to thcfoUowivg 

(t) One batch of six forest officors (Assistant Coii.sci valors of Forests) 
from the H. F. 

(n) 4 balehts of Fet onnel, 

(Hi) Utilisation Oificer, Sind. 

'(io) Two apprentices from outride, 

(12) En'initim - Mote thin 100 (wpiirics wove dealt with diitirg the year 
by eocte?pondejic(. m addition to rimncroafl peifotiul eiiipjiiics iriado liy the visi- 
tors to theBrriivh 
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•' Tiinhe' Testing Sidion 

Mr S ^T. Hasnain, tl'c A<!M tant Timber Testing Officer remained on leave' 
for a period of nboat 8 mnntlis from July 1947 to Fcbmary 1948. The post of 
tlic Loat'i A'5‘;i'taj)t No. 1 Mb’* h had fallen \acont, remained unfilled throughont 
the \car The po t of one m irhine operator, who bad opted for Fahistan, also 
remiincd i.fatil. Three of (in e.'perienced computers were transferred to 
<be ncvslv eiiiited Ptati-itical Uraneb. It is found as a result that computing 
.vork is ,utl( ring and an oers a'^e piling up. 

The following a sl-oit r >i me ef work done in the Timber Testing Section 
duiii’i; the %e. r 

Testing of tea-chests 

Gompmson of 8 and 12-haUen types.— Plywood tea-chests of imported as 
well as Indian manufacture weic formerly made with 8-battens, four at each 
end, the long vertical edges of the side panels being rivetted to the metal comer 
strips w ith Infill cated rivets During the war,, however, the difficulty of obtain- 
ing bifurcated rivets necessitated tbe introduction of 4 more battens along tbe 
longei edges for strengthening tea-ebests. An investigation was, therefore, 
undertaken to compaie the strength of tbe 12-batten t^^e tea-cliests with the 
8-batten typ". 

For tins purpose, tea-chests were obtained from the Assam Saw Mills 
and Timber Co., Ltd , Murkong Soleic and from the Assam Railways and Trading 
Co., Ltd., Marghenta. .\ltogether 150 tca-cbests of 8 & 12-batton types of three 
well laiown brands v eie tested. 

The 12-batten types of tea-ohests was seen to be considerably stronger in 
every respect than the 8-batten tj’pe. It does not require any bifurcated 
rivets as only wire nails are used to fix tbe sides. The addition of foiut battens 
relieves the pliTvooil panels of a major portion of stresses due to hazards which ' 
would othoru i-o have to be borne by the plywood. 

Effect of, reducing the thickness of plywood panels vsed for making tea-chests.— 
Plywood tea-cbests are generally made of 3/16' thick plywood panels. It was 
observed that the use of 4 additional battens showed a general increase in the 
strength of the tea-chest, and it was thought a tiiort reduction in the thickness 
of plywood panels may still give a strong enough tea-chests, while a certain 
economy may be effected in timber consumption. Tlie idea was passed onto 
the Assam Saw Mills & Trading Co., Lid., who readily agreed to manufacture 
four different types of tca-chcsts, made with 3/18' thidc panels and 12-battens, 
were sufficiently strong and compared favourably with the imported tea-ohests 
of birch plywood. Reducing the thickness of panels from 3/16' to 3/18* with 
12-batton construction was, therefore, recommended. This would economise 
the timber requirements of plyuood by about 10 to 12 per cent. 

Testing of tea-chests submitted by private Jims. — 19 tea-chests were sent 
jfor testing by M/s. Jamuna Plywood' Products Co., Debra Dun. The plywood 
panels had toon for face veneers, and mango for cores. Twenty tea-ohests of 
3'PV g^vjm wore sent for testing by Messrs. Wood Crafts Roduots Ltd., 
Coocb Rebar. Ton tea-cbests made of vcllapihey {Valeric indiea) plywood 



>wore sent for testing "by M/s. South Indian PJywood Industries, Kottayatn. 
The tea-chosts were tested and reports were sent to tho respootivo firms. 

Testing of tool handles.— TUho follomng species were tested to find out thei; 
suitability for making hammer handles : 

(i) Sageraea listen from Andamans. 

(it) Gardenia turgida from Bombay. 

% 

(Hi) Gardenia laiifolia, from C. P. 

Sageraea listcri, and Gardenia turgida gave good results and arc found to 
be suitable for all kinds of handles. Tho tests on Gardenia latifolia were not 
satisfactory as the material was very defective. It, however, seem to bo a 
good speoios for making lighter types of handles if proper selection is made. 

Chech tests on aircraft material. — Two consignments of aircraft spruce from 
Messrs. Indian Air Survey and Transport Ltd., and one consignment from 
Messrs. Do Haviland, Karachi, were received for check test in order to examine 
if the material was in good condition. Tho material was tested according to 
apecification D.D.T. 36B and test certificates wore issued to the firms. 

Testing of glue joints submitted by ground engineers. — Oonsigpraents of 
glue joints prepared by applicants for ground engineers liccuco examination 
were received for report during tho year. These tests ore done on behalf of 
the Civil Aviation Directorate. Cettificotes of tests were issued after testing 
the joints. 

Testing of glues and adhesives. — Eighty three consignments consisting of 
synthetic losin-bondcd plywood, coraprognntcd wood, lap joints, 8.aw dost 
boards, fibre boards, oto., were received for testing from the Composite Wood 
and Wood Preservation Branch in connection with their rcsearcli programme. 

Three consignments of glue joints were received from the Wood Workshops. 

All consignmotits wore tested and results supplied, 

SjfeU of corrosive chemicals on fimfer.-^wcuty four lots of cypress speci- 
mens treated with different chemicals were xoceived for testing from tho Wood 
Seasoning Branch in connection ■with their research programme. ,Tesb results 
ate snppliod. 

Design of a tunberfool bridge, — ^A timber foot bridge of 40 ft. span and 6 ft. 
widtt for crossing a canal was designed for the Permonoor Sawmills, Ernokulatn, 
Cochin, and a drawing was supplied. 

Exhibits. — ^Tlio following cxhibit« demonstrating tho work of tho Timber 
Testing Section wore prepared for .sending out to various exhibitions in the ' 

oounfa^'* 

' 3 boards, graphically illustrating romparnlivo snitahility of various 
important Indian' timbers. 

3 boards, representing Indian timbers suitable for making various typec 

> of tool handles,'. 

- * ^ 

2 sots of wooden dipo dowel joiiits suitable for timber structures. 

' MIOTTB IDDua. , ^ ' - 



62 


2 models of a 40 ft. spon limber roof truss, made with wood disc dowol 
joints, 

1 set of fiilbsizcd typical joints for a 40 ft. span timber roof truss. 

Demonslraliom of and instructions in timber testing work to visitbrs and 
students . — ^Tho following parties visited the Timber Testing Laboratory daring 
the year and woro given demonstration of work done in the Timber Testing 
Laboratory. Some were given short courses of individual training. 

1. 5LB.S.® personnel from Eootkoo. 

2. Ordnance personnel. 

3. Members of the Indian Bond Congress. 

4. r.W.D. staff. 

6. Students of the Indian Forest College. 

6. Students of the Indian Forest Banger Collcgo. 

7. r.artics of gentlemen cadets from the Indian IClitnry Academy. 

8. Individual demonstration to a number of dislingubhcd'visitors inchid>- 

ing the Ilon'blo Minister for Food and Agriculture, CentraUGovom* 
mcnt, Secretaries to Government, Minister of Agriculture, Madrasi 
Representatives of PliTrood Manufacturers and others. 

Lccturey.-— Tlio Ollicrr-in-chnrgo, delivered lectures on the properties and 
utilisation of timber to students of Engineering College and Engmccring.bodieB 
at Poona, Bombiiy and Banntas. 

Iteguhr testing tiork . — ^Testing under Project I (Testing of small clear speci- 
mens) for determining fundamental strength properties of Indian timber specioa 
was dono as the timo permitted. 

The following table shows the volume of testing work dono in tho Timhor 
Testing Laboratory during the year : — 
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Tho total number of racohanical tests done during the year was about 
13,500. 


The total number of physical doierminatioDB done during tho year 
was about 3,250. 
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Total testing work done up-to-date. 
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Xhfi .total number of mechanical tests done up-to-date is about 4,70«500. 
Total No. of.physical determinations done up to'date is about 4,97,600. - 


VompuMion of test dato.— -About 10,300 computations of test data were 
done'during the year in addition to preparing strength tables etc., for sending 
outtto enquirers. About 12,000 computations of shrinkage, moisture and' 
specific gravity determinations etc,, were also done. 

About eighty technical notes and report on various subjects such as tool 
handles, timber trusses and bridges, tea-chests, air-craft timberp, plywood etc., 
were {issued .during the year. 

Mccfianical Engineering Section. 

The following machines wore received during the year but the erection, 
woiik could not bo undertaken as the extension of 'the Workshop buildings by~ 
the Central P.W.D. has yet to be taken up. 

1. , Sorewing machine for pipes and bolts, 

Makers — ^Kendall and Gents. Ltd., Manchester. 

2. Small Yertical Drilling Machine, 

Makers — Cooper Engineering Ltd., Satara. 

3. .Gas Welding Plant, 

.Makers—M/s. Thom, & Hoddle Ltd., London. 

4. {Brecision Universal Milling Machine, 

.Makers — M/s. The Victoria Machine Tool Co., Ltd., Londoog 

A room 'for the gas welding plant has been built, but the plant is net yet 
in operation as a licence for the storage of calcium carbide has to be obtained. 
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CHAPTER Vn , 

WOOD SEASONING BBANOH 

TIio Wood Seasoning Section of the old Utilisation Branch was converted 
into the Wood Seasoning Branch from 20th May 1947. The charge of the 
Branch was held by Mr. M. A. Bchman throughout the year, except for a period 
of one month and tan days, when Dr. S. N. Kapur, Offlcer-in-charge, Wood 
Worldng and Timber Mechanics Branch held charge of the Branch in addition 
to his own duties. 

Work on the following items was carried out during the year under report. 

1. KUn dry%.— Thirty-five charges of timber were kiln seasoned during 
the year. These included the experimental charges of very refractory as -well 
as non-iefractory timbers. Several consignments of aticlm wore seasoned for 
strength tests in the Wood Working and Timber Mechanics Branch. More 
than a dozen kiln charges wore dried for general use in the Wood Workshops. 

Two inch thick boards of Cynomelra gmlyandra [ping) were kiln ungsoned 
from 35% to 10% moisture content in 40 days, worMng the kib 12 hours a 
day. It IS very slow drying timber, liable to surface craclang and end-q)litfing. 
Similarly Dipterocarpus indicus (lalpute) was found to be one of the slowest 
drying timbers. It is also liable to surface crocking. 

• The rapid kiln drying behaviour of two packing case timbers, viz,, Kydia 
calycim (puia) .and Anihoceplialus cadantba [kadam) in one inch thick planks 
W.as studied. It was found that both could bo dried rapidly without any 
defects. Ptda was seasoned from 165% to 10% moisture content in 11 days 
ond laidam was dried from 98% to 10% moisture content in 8 days, working' 
the kiln for 12 hours a day in both cases. » 

Bovernl charges of enl were dried including IJ' thick boards which wore 
dried from 60% to 18% moisture content in 21 days of 12 hours each, tho tim- 
ber got crooked and developed some surface cracks also. 

Sticirs of about ajdozen species were seasoned or conditioned to 12% moisture 
content for strength tests and for tho nail pulling tests by Idic Timber Testing 
Section, Soymidafeirifuga was found to season slowly and to develop surface 
cracks. In case of BvcJianania latifolia tho pin knots and the original heart 
shakes opened out. The sticks of Zantlaxylum rluAsa showed a certain amount 
of surface cracking and end-splitting, and heart shakes had extended. 

' More than a dozen charges of mixed timbers were dried. 

The veneers of Ganiga pinnata {garuga), Lamm gra7idis (jhiT^an), Lopho- 
pelalum mgldianum, Sonneralia apclah [keora), Kydia calycina (pula) and 
Bvushananxa hlifaHa were seasoned, and the ^mneors of about a dozen species 
of woods were conditioned to 8% and 12% moisture contents for the Composite 
Wood and Wood Preservation Branch. Out of the above, tho veneers of 
Siangan buckled badly, though there was not much crooking. 

The blue prints of kilns for seasoning timber, veneers, and bobbin and 
shuttle blanks wore supplied to 36 enquirers including the Conservator of 
Porosts, Colombo and M/s. British American Tobacco Co., Batavia (Java). One 
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internal fan Idln for soasoning of slmttle blanks and auotber for the conditioning 
of semi-finisbod shuttles was designed for M/s. The Indian Shuttle Co. Ltd., 
Bombay. 

2. Air seasoning and, girdling. — ^Defctiiled tests on the air seasoning behn* 
viour of two very refractory woods, viz , Anogeisms latifolia (nxlcwood) and 
Cynomelra polyandra (ping) in the form of 2" thick boards were carried qut. The 
timber was stacked for seasoning at four different times of the year, viz,, in 
tho months of March, May, July and December 1947. It was noticed the 
timlicr stacked for seasoning in the months of March and May dried very 
quidkly but developed deep surface ciacks in almUsl all tlie planks. The 
timber stacked in December was slightly bettor but the planks stacked in 
July dried slowly and only 20% of those suffered from cracking and splitting. 

Tho results show that these woods can be satisfactorily seasoned if they 
aie converted in rainy season and immediately stacked for air drj'ing in sheds. 

The best method of air drying bobbin blanks was investigated. It was 
observed that tho rougli turned pre-bored bobbins of Mangifem indica (rnang')} 
and Stcphcgync parvifolia {Mlam) dried from green condition to about 15% 
moisture t nntent within a week without any apprecialilo degrade. This has 
been found to be tho best method of drying bobbin timbers. The bored and 
un-boicd, hutunturned, hnlf-wronghts6*X3'’X3" in size, of the same timbers 
took two to three weeks to dry. 

Tho un-boied blanks of kahm showed 50% rejections, and those of mango 
'vere nil rejected duo to end-splitting at the end of seasoning process. The 
bored pieces gave slightly better results but even these were much worse than 
the half-turned pre-bored pieces. 

The test on tho air seasoning of mateiial obtained from ginlled and un- 
girdled trees of Tcciona grandis (teak), Xylia rylocaipa {irul), Hopca parvijlora 
(hopea) and Ougeinia dalbergioides (sanda^i) was completed and tlie linal obser* 
x'ations were taken. There was no apprccinblo difference between tho two lots 
of planks. 

' Tho final ohscr\'ation8, after air sca'-oning. on the planks obtained from 
ghdlcd and imgirdled trees of Plerocarpvs marsnpium (bijasal) wore taken. 
The boards, li” in thickness, took about six months to dry, and no appreciable 
diffeiencc in the condition of material obtained from the two lots of trees was 
noticed. The timber though rofraotoiy can bo snlisfnctorily seasoned if given 
piolectiott from sun and hot ivinds. 

The girdling test on sal steited in the Debra Dun Forest Division was 
stopped as tho girdled trees wero^attneked by a harmful pest. 

.Another girdling test on Anogeissus latifolia (axlcwood) Terminalia tomeniosa 
(laurel) and Ptcrocarpus marsupium {bijasal) has been started in Bihar. 

3. Tindier p/jyfiics.~(rnvcstigations into the physieal properties of wood)* 

{a) Shrinkage and moisture absorption studies. — ^Thc tests on shrinkage, 
welling and moisture equilibrium of wood at various relative humidities were 
carried out on several species of woods. Tho moisture absorption by panels 
of seasoned wood was studied on Mansonia sp.. teak, sissoo and rosowood. 
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(6) EJfict of corrosive chemicak on physical and madianical •properties 
ivood, — ^The detailed investigation into the effect of corrosive chemicals on wood 
with the object of finding Indian woods for the chemical industry was continued. 

The results of tests carried out in co-operation with the Govt, Central 
Distillery, Nasik on about a dozen species of Indian woods for kegs (for maturing 
whisk}') as a substitute of imported oak, have sho\m tliat after six months of 
storage, Tetmmalia iomentosa (laurel), heartwood, is the best of the lot,'' and 
Shorea robusta (sal) comes next. The rest, viz., Tedona grandh (teak), Ougeinia 
ialbergioidet, {sai dan), Aitocarpus hirsuta (aini), Greicia ttliatfolia (dhaman), 
Anogetssus hlifoha (axlewood), yicacia arabica {babul), Lagcrstrocmia hnceolata 
{mna). Quercus drlatata, Qucrcus semecarpifblia, and Lagcrstrocmia floi-reginae 
'janjd) impaitcd a bitter taste and dark colour to the whisky. 

Further tests were carried out by emptying out the contents and refilling 
the kegs with frcrli whisky for maturing. It was found nftei a few months, 
that all the timbers except Tectona grandis (teak) and Ougeinia ialbergioides 
{sandan) gave good icsults. Teak and sandan imparted a peculiar smell. 

(c) Moisture proofing efficiency of paints, — ^Further tests on the moisture 
proofing efficiency of seven samples of paints sent by M/s. Jenson and Nicholson , 
(India) Ltd., Calcutta, wcie carried out. The best paint gave an efficiency of 
95% when the painted panels were exposed to a humid atmosphere of 92% 
relative humidity at 95®F tempoiature, in a constant humidify chamber for 
about 20 days. 

4. Industrial investigations. — (Seasoning & suitability of Indian woods for 
various articles). 

(o) Textile and jute mill accessories.-— Various Iqnds of cotton mill bobbins 
of Artocarpus eJiaphslia {cJiapalsh) and Chuhrasia tabulaiis {cjiichassy) wore 
manufactured by M/s. Indian Bobbin Co. Ltd., Bareilly, and sent to M/s. 
Victoria Mills Ltd., Cawnporo for sermce tests. 

The seasoned blanks of seven species of Indian woods viz., Hymenodictyon 
excelsum {kutfian], Amoora roliituha (amoora), Anthoc^halus cadamba {kadam), 
Mangifera indica (mango) and Holoplelea intrgrifolia {kanju) wore sent to M/s, 
Indian Bobbin Co., Bareilly, for the manufacture of different t}pes of cotton 
mill bobbins for tests. . 

Tlic report on the manufacturing quality of Zanlhoxyhm rlietsa, Adina 
coidifoha {haldu) and Amoora roliituka {amoora) for bobbin making was received 
from M/s. Indian Bobbin Co. Ltd., Bareilly. It has been reported that in all 
the three cases there is a higher percentage of rejection during manufacture in 
small sized bobbins than in those of bigger size. Haldu which is commonly 
used by Indian manufacturers did not behave better than the other two woods 
hi manufactnic, ' 

The following report was received from M/s, Delhi Cloth Mills Ltd.. Delhi, 
on the suitability of axlewood {Anageissus latifolia) and babul (ifcocia arabica) 
for picker arms : — 

_ ‘ We have pleasure to report that those picking sticks aic as good as any 
foriign make. The stick® Ah {Anogeissus latifolia) and AA (Acacia arabica) 



wcic put on test during July 1942 and* they broke on 24-5-194G, 2-4-1946, 
9-5-1946 and 12-4-1947, i.c., with an average life of more than three years. 

‘ We would ask yon strongly to recommend these sticks to the various mills 
who are consnmers for these types of picking sticks 

(b) Pp«c)!s.— Several tests on the softening of wood for pencil making 
were cariicd out in co-operation with the Wood IV^orking and Timber Mechanics 
Brannh. A now technique of impregnating the pencil slats has given enconrag- 
ing results ; details are being worked out. 

(c) Bailmy cushion pads.— At the request of the Chief Engineer, B. N. 

^ Eailway, railway cushion pads (to be used along with modified Duplex C I Rail 

Free Joint sleepers) made of about half a dozen species of woods wore supplied 
for experimental purposes. The inspection report on smdri [Heiitiera minor) 
has been received. The pads made of sunin woro found in good condition 
after 5^ months of service. 

5, Bendiny of loood.— No work could be done during the year, but the 
equipment for the bending of wood for hockey sticks has been set up. The 
Mowing’ timbers are under seasoning for testing their suitability for hookey- 
stick blades in co-operation with the Wood Working and Timber Mechanics 
Branch. 

1. Ehfelia laevis {chamrar) 

2. Slereospermttm suaveolens {padal] 

3. Albiziia prooera {siris) 

4. Lagerstroemia parvijlora (dkattri) 

6. Education and Training.— The Officor-in-charge delivered a series of 
lectures to the students of Indian Forest College on seasoning of wood. 

The work of training the apprentices sent by various Govenjment Depart- 
ments .and the timber trade w-as continued. The Forest Dtilisation Officers 
of Smd and Ceylon, and a Forest Officer from iVssam were given short coumes 
of training in the seasoning of wood._ Six Fore-st Officers from TJ.P. took a 
t refresher course in the seasoning of timber. One Profcissor from the Bengal 
Engineering College and one Officer from Army Headquarters took short 
courses of training in the technique of seasoning of wood. Eight M.E.S. Officers 
were toined in the methods of handling, storage and seasoning of wood. A 
chemisi from M/s. Wc.stom, India Plyn-ood Co., Ealinpatam was trained in the 
method of seasoning veneers and pl^ood. One Officer of the Govt. Central 
Wood Working Institute. Bareilly paid a visit to study the latest developments 
in kiln drying technique. A. Bleeper Passing Officer, of the Eastei-n Group 
Sleeper Control, came to collect information on the seasoning of railway sleepers. 

An apprentice from M/s. Delta Bobbin Co., Calcutta and trvo other appren- 
tices took a complete course of training for 3 months in the seasoning of wood. 



7. Enquiries . — number o£ engturies on. the air and kiln, seasoniilg of 
timber, installation and designs of seasoning kilns, seasoning and suitabUity 
of Indian woods for shuttles, bobbins, picker arms, pencils, battery separators, 
vats for storage of acids and alkalies etc., were dealt \rith. Visits .were paid 
by the officers and the staff of the Branch to the forests in IVIadras, Bihar and 
the U.P.. to take ohserv-dtion. in connection with the tests on the girdling of 
trees. 

8. Piihhcaltmt (il Bohinj.n. M A , and Ishaq, S.M., 1917. Seasoning and 
Shrinkage of Bamboo. Indian Forest Records, (N.S.) (Utilisation), Vol. i, 
No. 2. pp. 35. 
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OHAMER Vm 

COMPOSITE WOOD AOT WOOD PRESERVATION BRANCH 

Dr. D. Nntayammurti lield clmrge of tlio Branoli tlirougliout tho year. 
Dr. Ranganatlinn rejoined tlio Branch in Juno 1947 after about 18 months 
overseas training. During tho year Dr, Nnrayanamurti rras appointed as a 
momher of the teclmionl flub-commit(o<* on Wood Chemistry of tho P.A.O. 

Tlio following items of work wore investigated ; — 

Prcse}vativos 

Examination continued of tin* sal saplings treated with diilotcnt varieties 
of creosote and installed in the gravcyanl. Tlio results were in agreement with 
earlier ob-servations. The data acoumid.ated during the past 8 years have been 
analysed and it is hoped that it will he possible to i.ssiic a publication on the 
subject during tlie romiiig year A few e.vpcritncnls were also carrietl out on 
the oxidation of creosote. 

lu view of the oncoiiragiug re.sults obtained in tho laboratory on tho pre- 
paration of pentaoUoropheiiol, experiments on n pilot plant scale were taken 
up, A small iilnnt from iiinterials readily availahle in tho lahoiatory, ivas 
constructed. Tlie reaction vessel consisted of a small iron drum lined with 
synthetic resin, a wooden cover carrying a cooling coil, inlet and outlet for 
clilorinc, stinor, etc. The icaction vessel was also provided with a gla^s window. 
.Vhout 21 lbs. of phenol weic charged in the reaction vessel and the yield of 
crude pentaohlorophenol was about 6| lbs. On analysis the yield as pure 
pentnchlorophcnol amounted to 70%. It is believed that this can be improved. 

In addition to the above, two samples of furnace oil from tho Biirmali 
Shell Co., samples of oils and fractions from the Naliarkatiya Plant, sample of 
Hardiproof and a sample of Phcnyl-SIorcury Fixtnn wore examined. 

Fire Rmslanco 

remarked in lust years report tho mechanism of fire retardant action 
'wA.s investigated 1>oth from the chemical and physical points of view. For tho 
chemical svork saw dust impregnated with tho fire retardant was used. This 
was charred at about GOO’C in a combustion chamber after ovacuatiou. Tire 
rate of evolution of the gas was noted on a manometer and at tho conclusion 
of the carbonisation procc.s3 the gas collected was analysed for the followirig 
cOnstituentii — 

Carbon monoxide, carbon dioxide, o.\ygorr, hydrogen and methane. 

Tho work is being coiitiaacd. 

On tlie plrySienl side the heat pcnolmliou in untreated and treated veneer 
packs was studied. Two methods of heating wore adopted, viz.s hob pinto and 
infra red radiation. In tho hot plate oxiroiimonts tho results obtained were 
not always consistent. This is being examined, 'JV cxpcriincnls using infra 
red radiation ns the source of heat were only few in number but they iudicntfi 
that tho rati of tompcratiiro change iu packs trcatorl with fire retardants ii 
loss than with untreated imolis. 

MlOKRlDirun 
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Thennal Properties, etc. 

Ai work on thermal expansion of wood and composite wood gave incon- 
sistent and curious results it is proposed to take up further experiments on the 
subject only when improved apparatus is ready. 

Some p.vperimcnts on the pcncliation of heat into timber when exposed 
to iiifi.i red radiation were done. In these picliiiiinary tests it was noticed that 
the lato ol use of tomperatuic is not onlj- dependent ontho density of tho timber 
but also on its colour .ind other factois. Thus, though semitl (Bomhax malaba- 
ricum) is lighter than sal (Slioiea rolntsla) which is also hoaviorlhan toon {Oedrela 
toona) the time taken for tho centre of specimens of tho same dimensions to 
rise to tho .same temperature was about tho same. 90-98 minutes for thn condi- 
tions of tho test. In the case of mango it was 130 minutes and with mulberry 
It took IBO minutes. TJio roflcoting power to infra red radiation of vanous 
sjiiLies was also investigated. In these tests w hich involved tho study of over 
] i)(l sp 'cios the light from a G.E.C. infra red lamp was directed on tho piece 
und'i investigation and the reflected radiation miasurod by moans of a Moll 
thcimopilc It was noticed that generally a lighter shade timber had higher 
reflectivity If the reflectivity of the black body used was 5, that of ebony was 
16 and that of Cryplomeria japoniea was 31-5. 

TIio mfluoneo of other factors, vis , the angle of incidence etc. are being 
investigated. 


Pcimeability 

Tlie poimeaLiIity to air of Dillenta iwlica, Mioinlia sp., Machilus sp. 
Mitragi/na sp. and Zantlmylum rhetsa w’ns investigated. The Michelia and 
Madabis species wore very resistant. 

With a view to investigating the mechanism of the movement of gasos in 
wood a manostat and an absolute manometer wore constniotod and tlio por- 
luoability doteiaiincd at vaiious absolute pressures of the incoming gas. 

Towards the close of the year experiments on the permeability of w'ood 
to ions, neutral molecules etc. were started. I’ormcability cells of porspox 
woie eonstnioted and a few experiments on tlio permee-bility of salai (BosweUia 
senata) to boiic aeid wcie done. It is proposed to do extensivo experi- 
ments on tho subjeet durhig the coming j’ear. 

0/icr Physical Properties 

Among other physical properties investigated may he mentioned the 
damping capacity of wood both in the nafuial and ticated states, and elastic 
constants of plyrvood by vibrational methods. The damping capacity of 
Antlioceplialm cadamba {kadani), Ptmis lonyijolia [chir) Zantlmylum rhetsa, 
Diospyros sp., Pterocarpus maerocarpui (Burma padauk). Chick rassia tabularis 
(chihrauy), Salir ielraipcima (willow), Teclom grandts (teak), Adina cordifoUa 
(laddu), Dendrocalamus stricliis (bamboo), Bomhm •>nnhbaricum (seniul), Tcrmt- 
nalia toinentosu (lauiol), Mangifcra indica (mongo), Ccdrela Icona (toon) and 
DoXbngia aissoo wore investigated. Bamboo, mango, eemvlt lautol and eisseo 



lind liigli ooefiicionla while padnuk and chickrassy had low cof'Dloionts. 
Trcalraciil. wth water or prcservati^ e liquids was found to ihcroan* the damping 
copffii'ienl. The inflnonco of oil type and water soluTjle prcsorvuti\it. is being 
investigated. The damping coefficient was found to bo higher in Fpecunens. 

The liToung’s modulus in bending and rigidity modulus of \'arious species 
of plywood wcjo detemined by tobralional methods. About 20 spei ics wc'e 
studied. The boards inchidod commercial samples as well ns .snrai>les prepared 
in the branch. dS-dfi XlO® dynca/sq. m was the lowest value ami 271 -1 X 10® 
djuas/sq.m. was tlio highest obtained for Yoimg’s modulus along the grain. If 
the ratio of the modulti along the gram to across the grain is consideicd this vari- 
ed from 0 to 34, it varying from 5-15 in the majority of the eases. The Voung’s 
modulus of Dysoxylum matabni iciim plywood was found t o be higher for urea re.sin 
Iiondod plywood than for Togo bonded plywrood. This is prolwblj' duo to the 
stongtlioning effect of the men lesin ns it was in liquid form. In the rigidity 
tests the v.'ilnes obtained varied from 2X10® to 7x10® dynos/6q.ni. and the 
effect of species .and gtain was not inneb in most eases, the ratio of the rigidity 
niodtilii across anil along the grain varying by not more than 25%. But in 
the ease of Teminalia bcl^rien plywood samples tested, this ratio was aliout 2, 
with the same species the lalio of the Young’s modulii along the giain to across 
the grain was aI«o very high. vis. about 34. 

Oorro^iott of Metals by Wood 

During Iho year under review the corrosion of metal by wood .at anout 
70*0 was investigated. About 12 species including Diehoptis dliptica (pali), 
'/Mitlmylum rhelsa. Dft((>ertjia smoo (ms'oo) and Adim cordifolia {hnldu) worn 
used for the tests. As is to be e.vpeotcil there was aeeelor.it ion in lorroskm at 
this tempo I atm e. J ion and lend were mainly attacked. These experiments 
suggest a possible inhibition p'-iiod. The products of coiro.sion piobaldy 
catalyse tlic reaction. It was ab'o notiied that corrosion was excessive wheie 
two dissimilai motals wcie in contact. EvleiiMVCOspeiiments on the, mecliiinism 
of corroiiou are enyisaged during the coming year, 

Trenliuy Processes 

In view’ of the remarks iu.ade in last yoar’a report on the Tcrminalia 
tometdoia (laurel) sleopons treated after conditioning by the Boiillnti process, 
large scale expeihnents were undeifaken. 2,000 sleojieiH fioin iladi.iswere 
used in Ibeec cxperiiiicnt.s and llioy wore I rented at the Mysore GoYoriimeut 
Wood Preservation Plant at. Ilhuduivaf i. The moLstiire content of the sleepers 
at the time of treatment wus about 50%. The nroecsses adonted wore: 
(1) steaming and vacuum jnocess of contliliouing follmved by the 3''iill Oull 
process and (2) slo.aming and vaeuum emu Boulton proc(<s.s of conditioning 
followed by tlic Full Cell jirOeess, The ubsnri>tion of the preservative (51) : 50 
mixture of ew'O-soU* and fuel oil) varied from 20 to 0*4 lb.s./c.it, estimated 
by tank level readings. The Bieepor.s will be laid linlf in a wet mie of (ho 
Saiilb'Indmn Railway nbllf Bng.avatij)uraiu and thi' other linlfin a diy «ono >n 
the iS; M. filya near lleitigufiia. The behaviour of tlieso sleepeis will be 
watched withrinteiest 
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The treatability of Cedtela loom (loon) was also investigated. 'Green 
M. G. sleepers were used for the experiments. The Boulton as well as the steam- 
ing unci vacuum processes of conditioning wcie tried Some sleepers were 
treated after air seasoning. Tlic absorption obtamed varied from about 0*9 
lbs. to over 20 Iba./c. ft . Sapn ood was completely penetrated , in the heartwood 
side penetration was very little, and penetration amounted to 1—2' and there 
was some oil in the pores adjacent to the annual rings. 

On behalf of a firm in S. India the treating characteristics of Greoillea 
robuila m tho open lanlc weic investigated. Satisfactory penetration was 
obtained m these cases. 

On behalf of the Defence Department a few experiments on short open 
tank schedules for Ihe treatment of army timbers weic conducted. Tho 
species tned noro ; Aracta mahtca (babul), Anogeissus latifolia (bakli), Pinus 
longifoha (clar), Canarium sp. (dJnip), Abies sp. (fir), Adina cordifolia (haldu), 
Diptcrocarpus, sp (gurjan), MUfagyna parvifolia (kaim), Terminaliatomenlosa 
(laurel) Mnnqifcra tndica (mango), Monts sp. (mulberry), Calopliyllum sp. 
(poon), SJiorca robusla (oal), BostceUia serrata (salat), Ougeinia dalbergioides 
(sandan) and Dalbngia sissoo (sissoo). Tho schedules adopted wore (1) hot bath 
of 1£ minutes followed by cold bath of 15 nunutes (2) hot bath of 30 minutes 
followed by cold bath of 30 iiiinulcs and (3) hot bath of 1 hour followed by 
cold bath of 1 hour. For tho sizes used and purposes to be sort'cd the 
. second schedule appeared to be satisfactory. 

A few exporimonts vcrc also done on tlic vapour conditioning process with 
DicJiopsis clliplica, Allnzzia proccra, Zanthoxylum rlictsa, and Oedrela loom. 
Further detailed tost'- will be earrlod out during tho coining year. Among 
other timbers treated in the plant may be mentioned : chr paving blocks, 
bamboos and apooimens for accelerated service tests. 

Service Tests 

Tho following wore installed in the graveyard for accelerated service 
tests : 

1. Iloloplasl fcaniplcs. 

2. Treated cotton felt. 

3. Flimbcr boards. 

4. Treated plywood (Ascu and creosote). 

5. Hardipioof. 

6. Phenyl Mercutj' Pixtnii. 

7. ‘White-antrin. 


Adhesives 


Work on the adhesive dovelopedfioin cashew nut shell liquid was continaod. 
Condensation with formaldehyde both in presence and absence of phenol 
effect of various solvents, like soh'cnt naptha etc. w’cre tried. In the manu- 
facture of ‘compieg. ’ uitli this adhesive, steam pockets gave trouble. This 
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got over by making tlio vonccn protrude out of the platens of the piess. 
However tlio strongtli values obtained were n«>l as good as witli j)h<'nol fnnniil- 
dohyde. 

The price of c:jfi'’in during the yc,ir wont upover IN, O.OOD/- « ton and the 
demand for substitutes was veiy ntutte Tn ww of tin’s, toward'- tJic clo'-oof 
the year w ork was started on po‘«siide souns's of proteins foi ndbe‘«ivcs. Among 
these may ho mentioned 1)lood alb’ute’n, proteins of Latfujrus Ktftnx and £)io- 
teins of lca\es, ^VJiole blood was ciried in a kilnaloO^r aixl powdeied and n-ed 
for theexjV'riments. Sati''fartnryndbi"-jvesmildbeprepari‘d from tbe whole 
blood meal and in addition to the usual Cninulae for blood albumen glues oiIhm 
forjnulic were also tried with wili'-fnctoiy resuUs, Work A\as also inilisitcd on 
leaf proteins forplj'wnod adhesives. Preliniinnrj' exxierimenls with leaves of 
AciCitlm iittlifa appeal protnistn" ^ 

Teats on tho storage life of Aerolite 300 mentioned in last yearV report were 
.'ompleted. In all, the tests were done for 18 months. Iliiring this period no 
corrosion of the container was noticed. The solubility and condition of the 
powder ■were satisfactory throughout as nho the glue .stlhesinn. Taking into 
account that the tcmx)''ratnres are low for about 0 months in the ye.-ir in 
Dehra T)un the results indicate that a minimum storage life ofabouf a I'C-ir can 
be easily e.\pecte/l for the adhesive iij this comitry'. 

Tests on (he storage life of 'JVgo ghn* film in “ Bran *' lacking were also 
undertaken. Twenty fmir tolls were n ceKed for (hc-•ete^ts and one ml! was 
opened eneh month nnd jdywwid made with S'Piieeia of Culreh fo'mn, Mnnsfi- 
/era iiulicti and Dtj^OTijhiw mnhlmrtfum and the bo, mis were tested. 'J'ho 
film ivas teeei\s’d on 11-3-17 and was fust iest*'d in .May 11117 and (hen every 
month til) Juno 1918 and ogain tnonlhly l».st® starji'd in .\pril 1918. .Vl Ih’o 
ind of 8 months storage adhesion was s.njiifnctory, as imlicnteil by the ghic 
adhesion Btrongth le.stSj dry »s well as hot wat. lint there was an inorva'-i' of 
glue failure esi»"cially after the oth month, 

Tn addition to the stoinge trials, pJybo<i>ds using Tego film were prepared 

with the following twenty live sxjecies ; (1) Zini(hurijhi,n thdsn. {2) JhVftopsic 

eUiptint. (3) JJip^i'rof'firjnjs aji. (4) JJatlHiffiti (.j) PnllK-iffia latifalin, 

(0) PohjttlOiia sji., (7) Populu* iUpkmUra. (8) Povi/rtfui ^rrrata, (9) Pinvt- 
tongifoUa, (10) fynnua tiravdi^, (il)fPntifmrtutila!mrtriim,{\2) tUifai frorulo^a, 
(tZ) Jiatihiiiia Inn'ii, (M) Mituitfttm, fyin'if' Uti, (15) h)l<mu >,p.^ (IC/ 
Oaruga giinmta. (17) PijifrfoMrpu'ttnario'arjm-, (18) Tmii’mh’a vvjritKaTpa, 
(19) Albizzm jnacern, (‘JO) Palijnlflnn fnigram, (‘Jl) Ttrmmnlin jyinwuhto, 
(*22) ilfoi/n7«,» i,p., (23) Ailor/irpm hir^uht, (21) Vtiffrin hutwt and (J.l) 
/fcrocrtrjn/s frnxiftifo(hf». .‘'evi-ial of the boanls have been tc-'ted nnd of these 
only with mpWTocnfpv*: ■■l),, was Ihojeghm feiluie ; in nil other eases them wn« 
wood failure and the re-nltM were r-atisfactory both iiithedtyand hot wet tests. 

A few jnelimiiinry experiments on tho vhrosJt} of piolaniin solutions 
unlng the <5oode\,‘ ihixo*\i'cometer were c.iriied out. In tlieeo exjierimeni-s it 
waA found Dint the vH’o--ity incroti’cil with age ; w-hiJe « .I'/,', dlsp'-ti-lou vis 
Hlablo upfo nearly a week, n 20% Milution gelled in about 2 ( limns,, the influeuc- 
of rnbi of i-hear on tie* visiosity of the sobitioiip etc., is being t-tudied. 
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Tn view of the non-availnbflity of pontachlorophenol the use of “jUlloc” 
(nliich consists of Sodium pcntaohloroplienntc, alkali and binding mntciials) 
was investigated for the pioteotion of glues and ply^\ood. Addition of Aifloc 
to Bfadison formula ns noil as modifications of the Madison formula taking^into 
account the alkali content of Aifloc were tried. It was found that the dry 
strength of the adhesive was Tedup''d ■while the watei resistance was not nifcct- 
ed. 

Tests woic also undertalo’n on the following adhesives received fiom 
M/s. I.C I . Ltd . (1) I’ F Syrup 232, (2) phenolic glue P.G. and (3) Resin 
R,. Tlie U. F. S 3 'rup nas t>stfd for gap joints as well as for plj'wood, the 
folloiving species being used foi making plywood : (1) Dystaylum malabari- 
cum, (2) Ccdrela toona. (3) Manqifcia Mica, (i) Dicliopsii clliplica. (5) 
Zanlkoiylum thrlsa, (6) Polyaltlua sp., and (7) Miltagyna parvifolia. The 
phenohegiuo resin II |, n hich was a two stage phenolic ic»in, did not give 
as good results as glue P.G. , 

Tliree types of synthetic resins (P. F.) received fiom M/s. Indian Plastics 
L+d , Foit, Bombaj’ wore tested. 

Two samples of synthetic resin adhesives i-cceivcd fi-om M/s. I.F. Lauks 
were .rKo tested with satisfactory results. 

Daung the j’ear under review a number of enquiries inchuh’ng some fioni 
Finland. Canada and Sweden wore received reg.irding the prolamin adhesive 
developed at the Institute. It is hoped that dining the coming \’piit at least 
some funis will start nmnufnetuvo of prolamin, 

Phjioood 

V.irious t 3 qios of pl 3 ’wood made b 3 * using Togo film, I.C.I. urea fomialde* 
hydo syrup 232. etc., wore testedfor tensile, bonding nlid tompiossion stungtlis 
and panel shear. The results are being nnnl 3 U<ed. 

Selling of adhesives 

The work on the influence of ps 3 ’ehroraotric conditions on the sotting time 
of adhesives was completed. Tn the ^ tests «isoin and Aerolite glues wcie used. 
The curves showing the iclatiou hotaocn setting time and hnmidit 3 ' were 
different in shape for casein and Aciolito. Tho«isciu one lescmblcd thoequi- 
libiiiim moisture content curve for casein. "With Aeiolite above 70% the 
humidil 3 ’did not have an 3 ’ great influence. ’ 

Various methods of arceleiated selthig of adhesives wme ini'cstigatcd. 
A welding transformer ■was (ibtnined .ind the low voltage strip heating method 
investigated for not only the prop.'iration of ’aminates hut also fer the production 
of plywood. Casein, ground nut pro'cin fomuildehi-de, blood albumen." 
asrolite. phonol*foTmaldoh 3 ’do and cashew nut ‘•hell liquid adhesives viorc tried. 
In all cases .satisfactory results wore obtained. As far ns it is know n the method 
has not boon omplo 3 ‘ed for the sotting of phenolic glues, being mainly nsoii 
with intermediate temperature urea glues. For tlie piodiiction of resin 
bonded plyivood a simple press using a screw jnclt foi giving piessure was 
c instiuctcd at a low cost and strip heating adopted. In these expciimente H> 
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was noticed that there -was localised heating in some places. This was over- 
come by placing an aluminium caul on the assembly, with the side in contact 
with the heated strip coated with a thin layer of insulating material. Ply- 
boards giving good adhesive strength could bo prepared and it appears that this 
method could compete favourably with the more conventional methods, 

Tlie use of H. P. heating for making plywood and laminated assemblies 
was also investigated on a hiiiall scale Juminated bends using phenolic glues 
could be easily made. While it look 2 to 3 hours for making a similar bend 
by strip heating the .same, could ho <1 mo in 7-20 minutes witli II. F. P. F. 
bonded plvwood was also aucccs&full} made with H. F., controry to leporta 
from other quarters. It was however luiticcd that higher values were olirained 
in the hot wet tests than in the dry tests suggesting spot welding, 

.A simple method of curing rosin adhesives developed during flic year, 
was " open tanlr curing ”. In this mcthorl laminates with phenolic rcsiii after 
clamping were put in a crcosoliiig tank and subjected to the normal open tank 
process. It was noticed that this resulted in curing the adhesive film and in 
home ca.ses there was a simultaneous treatment of the timber. Verj' good 
results weiv- obtained and in several cases when Icslcd tlic joints failed in the 
wood. It proposed to investigate this method for the production of large 
laminated menihens. 

LnmtnalerJ irowf 

In response to a request fitmi M's General Motors Lid. Laminated loof 
corners for their loir}* bodies were produced with satisfactory results. Ground 
nut yrotciii, Aerolite and plicirolic resin were the ndlicsive.s used. Borne were 
cured by the low voltage strip heating method and others by II. F. These 
conrers arc found to be nlriglit at the end of about 2 months soaking in water. 

The Inmiiialcd >/s''oo jfckbig St 'cks hont for trials were lepoilcd to hove 
behaved satisfaclorily by the mills: and they stated ■'the laminated picking 
sticks are, definitely better than the .standard hickory picldng sticks and have a 
woririrrg service life twice us long as the latter . 

Work on the production of lamimated slcppers etc. was also undertaken. 

Coniprci/nalid IForil 

Compregnnted wood made t‘rom different species and resins during the 
previous year were tested. During the year compregmrtcd wood from Albizzia 
proeejn was made. Comjrregnatcd wood was also made with cashew nut shell 
liquid hut the results obtiiiiK^ w‘erc not n« good as dp.sired. Further work on 
the use of cashew’ nutshell liquid resin for production of oonipicannted wood i- 
bcing imdertakeu. 

. Jinvlntion Efffclh on A o croft Wingi , 

Obsers’otions on the synthetic resin bonded llorsn Tail unit, p.sits of Ilorsn 
main plane, .section of Mosquito fuselage and scotion of Hornet wing were 
continued. The synthetic resin bonded units are still in good eoncUtron. 
The main planes installed at Coohin were examined, and wem found to he in 
an advanced stage of dotevioration. 
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Weathering Tests on Pheiioglaze, etc. 

Speoimens of eleven species of wood painted with phenoglaze, etc., were 
weighed and theii dimensions measured at periodic intervals. The phenoglaze 
painted q>ecimens continue to be in salasfnotoiy condition. The Sfcyrofort 
painted specimens had further deteriorated. If the weight changes (which is 
on indication of the moisture absorption and desoiption) during the period 
are considered, the greatest variation between minimum and maximiun was 
noticed with Styrofort painted speoimens. This amounted to 12 >8% with 
Abies sp., and 5-68% irith Pleraearpus dalbeigioides. With Phenoglaze clear 
treated bpccmicns, tlie value amounted to 10-02% with Adrna cordifoUa and 
1-48 with Pletocarpiis dalbergioides. AVith PH grey, the highest value was 
8-23 with Orgplomcria japoMca and the lowest 2-94 with Pleraearpus dalber- 
gwides, Phodte sp., Pleraearpus dalbergioides, Pleraearpus macroearpus, Gedrela 
toonu and Monts sp. showed lower figures of absorption. 

The use of these paints for the protection of wood against the corrosive 
act ion of chemicals w as also investigated. The cliemieals used were : Sulphuric 
acid (5% and 20%), hydrochloric add (6% and 10%), nitric acid (5% ond 10%) 
and caustic soda (5% and 10%). None of the paints afforded protection against 
caustic soda. Protection was obtained against the acids in the following 
order, aulphuiic, nitric and hydrochloric. The Pheno^aze paints offered more 
protection than Styrofort. 

Insulation and other Boards 

Work on the utili'ation of Areea nut hnsk was continued and the results 
8u fai obtained ivritton up for publication. 

AVoik on boards from saw dust was also carried out with interesting results . 
The addition of various binders was tried, vie,, phenolic resin, piolamin- 
foniinldchydo, ground nut protein formaldehyde, blood albumen or a combina- 
tion of these, varying from about 5% to 25% on the weight of the saw dust. 
Boards comparing very favourably with foreign samples w-cre prepared. The 
highest tensile strength obtained was about 9,000 Ibs./sq, in. In bending the 
modulus of rupture varied from about 4,000 to 9,000 Ibs./sq. in. The boards con 
be used for building and other purposes. 

Towards the close of the year experiments were also imdcrtakenonthc 
utilisation of bamboo for biulding boards. Bamboo mats soaked in phenolic 
resin were picsscd together with or without addition of saw* dust. The boards ^ 
so produced had good strength and other piopertics suitable for building and 
other purposes. Using low voltage strip heating and ordinary wooden moulds 
and clamps corrugated boaids suitable for roofing were also produced. It is 
proposed to build a small hut with these materials for service tests. 

' Education and Training 

The Olficcr-in-oh.trge gave a scries of lectures on wood preservation and 
composite wood to the students of the Indian Porest College. 

. One Chemist from Western India Plywoods, Baliapatam underwent a 
course of training on various aspects dealing with adhesives and composite 
wood. ■» 
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The Timber Adviser to the 31.6.0. spent a few wcelcs in the Branch. 

PuUicalions 

During the year the following publications were cither sent to the press 
or got ready for publication. 

.,1. Preservative Treatment of Bamboo.. Part I— Treatment of green 
bamboos with' inorganic preservatives by D. Narayanamurti, A. Purushotham 
and J. N. Pande (Indian Porcst Bulletin No. 137). 

2. Note on treated wooden transmission polos in India by D. Narayana- 
murti (Indian'Porest Bulletin No. 140). 

3. Preliminary studies on Improved wood. Part IV — Impregnation of 
Wood with urea-formaldehyde resins, by D. Narayanamurti and J. George. 

4. A preliminary Note on Indian substitutes for beech in B. S. S. 4 V2 
tests, by D. Narayanamurti and 6. D. Dagg. 

' 5. Studies on the storage life of adliesivos. Part I — ^Tego Glue-film, by 
D. Narayanamurti and .1. N. Pande. 

6. Studies on Adhesives Part X- -Adhesives from Castor Seed Cake and 
its proteins, by D. Narayanomurti and 6. D. Dngg. (Indian Forest Leaflet 
No. 100). 

7. Studies on Adhesives Part XI—Adhcsivcs from Cashew nut shell 
liquid by D. Narayanamurti and N. 0. .Tain. 

8. Studies on Adhesives Part XII — ^.1 preliminary note on Cresol-formali 
dehyde and Crc.sol-oasein-foTmaldehydc adhesives for plywood, by D. Narayana- 
murti, V. Bnnganatlian and 0. P. Agarwal (Indian Forest Leaflet No. 97). 

.,9, Durability trials on glues and plywood, by D. Narnyanamiuti and .1. N. 

' Pande (Indian Forest Bulletin No. 139). 

(0. Corrosion of wood by Hot Chemicals, by D. Narayanamurti and V. 
Kanganethnn. (Indian Forest Leaflet No. 101). 

11. Utilisation of Arcca nut husk waste, by, D. Narayannmurit, V. Banga- 
nathan and J. George. 

Tours 

The following tours were undertaken by oflioets of the Branch during the 
year. 

1, The Officor-in-charge attended (1) the enquiry into the plywood indus- 
trj’ conducted by the Indian Tariff Board at Oottaoamund in May 1947 as 
th.o.Tcpre3ontatIvo of the Forest ReBcaroh Tnetituto, (2) a meeting of the 
Patent Advison- Committee in Delhi in Juno 1947 in connection with the 
exploitation of the patent on prolamin, and (3) two meetings at the qnd of 
Fobniary and early in March 1948 in the Deptt. of Agriculture, Now Delhi 
in connection with the more extended use of treated timber. 

MlOFRlP Dan, ‘ 
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One of tie ABaistant'^fflcerBwent to CooWn in August l0471;O‘take'o'bBerva- 
tfons on the main planes installed there. 

The Ofi5oer-in-charge and one'of tiio'Assiatant oflScers attended the Indian 
Science Congress in Patna in January 1918. 

The OiEccr-in-charge and the Lower Asstt. went to ’Bhadravati in hlatch 
1948 in connection with experiments on the treatment of green lauie] sleepers. 
The Ofiicer-in-charge also visited tihe plywood industry etc., m Bangalore and 
hladros. 



CHAFT&B.ZX. 

CELLULOSE AND PAPBR-'BSANCSa 

1. Neivsprint quaUty paper from Broiissonetia papyrifera and bamboo pulp. 
— Our irilotpaptsrmaoliiuD was not quite suited, to. tW production of newsprint 
quality paper, particularly as it lacked the reeling cquipniont. A bulk quantity 
of mechanical pulp was prcjiarcd (on the pilot grinder) from Broxtsionelta 
papyrtfera (paper mulberiy) and sent to M/s. Shreo Gopal Poper Mills, Abdulla- 
pur, along ivitk the loquirod quantity of bloosbed i bamboo {Dcndrocalamus 
atrictiis) pulp for conversion into reels of nowsppnt quality paper. Two 
reels oflhis paper having ii furnish of approamatoly 70%, mechanical pulp 
and 30% chemical pulp, each 33' wide and 30' in diamotof, wcio sent from 
Abdullapur to the Statesman Press. Now Delhi, for a printing trial onthehigb 
speed rotary press. The general behaviour of the reels under normal running 
conditions and the colour of the pnpw was reported to bo good by the Works 
Superintendent, Statesman Piess. He, however, reported that the paper was 
thicker and of a softer qiinlitj' than the Canadian newsprint and comparatively 
loss calendered, neccs'-itatiug a greator supply of printing ink. Although 
the tensile strength of the paper was found to he as good as that of the imported 
paper, the web broke at difforont tensions, duo to the varying thickness of the 
paper. 

Further e.vperiTnents are in progress on the production of mechanical pulp 
from Broimonelift 2 K(p)jr!ffira from which newsprint quality paper could be 
prepaiod, which woidd be free from the flau’S observed in the course of the 
printing trial at the Statesman Press. 

2. Bleached ]ia]Krs from collon wastes from, tsxlile wtYls.—InvostigntionB 
on the utilisation of cotton wns.tc.s (enrdfly Nbsi 1 and 2 and guttcilly)for the 
prodnetiou of white -wTiting and printing papers ware completed and report 
made to the Director, Technological Institute, Indian Control Cotton Committee, 
Bombay, at whoso instance the mvestigatioDS wore undertaken. Samples of 
paper made on tho pilot paper nmehino have alsodjoen.’ supplied to him. Tlio 
investigations sliow that tlio wastes are an excollont.8ouroo of raw materials for 
use in the manufacture of superior qaolitio.s of papers. 

3. Pulp and paper fiom wbai yrass (Eulaliopsia binata). — ^.Vt the instance 
of M/k. The Star Paper .llilL, — experiments liave>ljoon undertaken to investi- 
gate (1) tho relative advantages and disadvantngo-s of dige.sting out and uncut 
grass and (2) cjiusos of. tlio low yield.of paper from grass oxplbilcd from tlie 
Saliaronpur Forest DivLion. 

4. Newspi (at ipuility jiapm from Stcradia campanvUUa and BkrcuUa alata, 
Slerctdia campanutala (papUa) and Slercnlia alata {JeUiok) received from tie 
Andamans were ground into ineoiianibal pul)> in bulk' quantities. Newsprint; 

'quality paper having a furnish of 70% mechanical pulp iionutho two>spooies 
and‘.30% bleached bamboo pulp was run on tho pilotpapor machine. The paper 
produced was very poor iti' strength properties, probably duo to>tlie fact that 
both the woods were found to bo badly attacked, by Ibo fun^ when icceivcd at 
Dolma Dun. Fresli consignments of Uie tivo.woodsj.frfio from fungus and bowr 
ottnoks, have been requisitioned from the Andomans for lopenting tlio tests. 



5. Kcaily 2 tons of blonclicd bnmboo pulp was prepared for oartj’ing out 
osperiments on tie oomparativo ratentmty and opacity in papers of Chinh 
Olay and Talc. 

G. Wliite paper, whioli would not go back in colour on storage was pre- 
pared for tbo printing of Silwcnltutc Manual and supplied to the Oxford Univer- 
sity Press, Calcutta. 

7. Tlic total quantity of various kinds of papers, boards, etc., supplied 
daring tbo year to the various otBccs in the Forest Researci Institute and Colle- 
ges, to Government and other printing presses for Institute publications and 
to oILor Govonunout Dopartmonts amounted to a little more than Id tons. 

. Laboralory 

1. Espeiimcnts to fix conditions of digestion for preparing * kraft’ pulp 
from Pimts longifolia (chir) saplings ha\TS been completed. 

2. Livcstigations on the recovery 6f magnesia from spent liquor obtained 
in the sulphite digestion of bamboo, started carlj' in the year, wore suspended, 
as the chemist to whom the problem was assigned opted for Pakistan. 

3. Samples of drawing i)apora were examined for stability, under different 
atmospheric conditions for the Survey of India. 

4. Chemical analysis of two samples of teak wood was carried out by 
•m assistant from the Vood Technology Branch. 

6. PrcUmhiary examination to test the suitability of the following broad- 
leaved Bpocica of woods for tho production of nows-grodo mochanical pulp was 
carried out at tho request of Dr. Ing. Milos Xrofia, Milano, Italy ; 

1 . Mongifera iniiea. ’ 

2. Ailanlhus cxcrlsa. 

3. liombax nrnlabaricum. 

4. Ahtonia schoJaris, 

G. Ficus glomaata. 

0. Jiuchanania JalifoJia, 

G. r\nnlysis of samples of limestones from tho Lacbhiwnla forests, for supply 
to M/s. Star Paper Mills, wore carried out at tho roquost of the ConserTOtor of 
Forests, 'Western Circle, U.P. 

7. Experiments wore carried out on the grindmg of Acacia dccurrons 
for the pioduotion of mechanical pulp. Tho pulp produced under different 
conditions had poor strength properties and the experiments were discontinued. 
Experiments on tho production of scmi-dicraicnl pulp for use in tho manufac- 
ture of wrapping papers have been taken in band instead. 

8. At tho instance of M/s. Shreo Gopal Paper Mills tests were carried out on 
Broiissonelta papt^fera and Populus cupliralica to test their suitability for 

tinting and writing papers. 
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9. Digestions were carried out on (a) Manilla hemp (b) Sisal lieinp and (c) 
caroa fibre supplied by M/s. E. & IV. Watson Ltd., Linwood. England, with a view 
to prepare pulps possessing high stiength properties, comparable to those 
possessed by the samples of pulps supplied by the Scotch firm. Strength tests 
on Atlas insulation paper manufactured by the firm have also been carried out. 

10. Strength and ageing tests were carried out on four samples of papers 
received from M/s. Shree Gopal Paper Mills and report made to the firm. 

11. Determinations of percentage ash, copper number, pentosan and alpha 
cellulose content in samples of pulps sent by M/.«. Shree Gopal Paper Mills were 
carried out and results ^mished to the firm. 

12. Boutino analyses of boiler feed water, digestion chemicals, etc., were 
carried out as usual. 


Enquiries. 

Technical enquiries from Government Departments, Indian States and 
business concerns were attended to from time to time. 

Tours. 

1. In connection ivith the Be-orgonisation Scheme, Mr. M. P. Bhargavsi 
Officer-in-oharge, Cellulose and Paper Branch, was on deputation tout abroad 
from the 15th May to 8th November 1947. He visited a number of laboratories 
and research institutions, paper, board and cellulose mills and important pulp 
and paper machinery manufacturing firms in Sweden, Norway, United King- 
dom, Canada and the United States of America. During this period he also 
attended, as a delegate, Sessions of the Fifth British Empire Forestry Conference! 
'held in England and also a few meetings of the International Congress of Pui8 
"and Applied Chemistry held in London. 

2. The following tours were undertaken by the Officer-in-charge, Cellulose 
and Paper Branch : 

(o) To Calcutta from 4th to 17th February 1948, to attend the meetings 
of (1) the Erqjert Committee on the Ee-organisation Scheme (2) 
Technical Sub-Committee of the Advisory Committee (3) Aivisory ' 
Committee of the Indian Paper Industry and (4) Standardization and 
Quality Control Conference, and 

(6) To Delhi from 2 to 5th March, 1948, along with S. Ghattar Singh, 
Assistant Paper Pulp Officer to attend (1) the ijrinting trial of news- 
print paper in the Statesman Press, New Delhi and (2) the interview 
by the Federal Public Services Commission for the selection of a 
candidate for the Senior Eescarch Officer’s post in the Branch. 

' Meetings. 

1. A meeting of the Experts’ Committee on the Ec-organisati6n Scheme for 
the Cellulose and Paper Branch was held in Calcutta on the 9th and 10th 
February, 1948 to consider Mr. Bhargava’s report on his foreign tour and 
.make reconunejidations to the Government on the finalized scheme. The 
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Sonurnttce, after discussing ^Ir. Bhaigaya's report in detail passed the follouring 
resolutions : 

“1. ■\Vherena in the meeting held at Dehra Dun on the 17th and 18th 
October 1946, the scope and functions of the jc-organised Cellulose and Paper 
Branch were considered and approved, this Committee reconsidered the various 
details in a meeting held on the 9th and 10th Pebruaiy 1948 in the light of Mr. 
Bhargava’s report on his European and American tour and resolve to reaffirm 
their approval. 

2. Whereas 

(а) it is neocss.ary in national interests to provide increased facilities for 
research and training in Pulp and Paper Technology; 

(б) the facilities at prcient available at the Forest Bcscarch Institute 

are inadequate and out-of-date ; and 

(c) Mr. Bhargavn and Dr. Krishna were deputed by tbe Government of 
India to select and recommend proper equipment for the purpose 
after visiting Ettiopo and America and Jlr. Bhargava has now 
bubmitted his report; 

this committee resolves that the pilot plantand laboratory equipment ns append- 
ed (Appendix 1 and II) be installed at the Forest Bescarch Institute as early as 
possible and recommends that necessary steps bo taheu to place orders of the 
same at an early dale. 

3. IMioreas (1) the pevious estimates for the pilot plonts were purely tenta- 
tive, based on information then nvnilnblo and (2) in the light of visits and discus- 
sions overseas, the tv-pc of pilot plant now settled upon involves higher expondi- 

as ascertained from various manufacturers this Committee resolves that the 
inoreased expenditure is unavoidable and therefore recommends that the pro- 
visional estimates as revised and appended herewith (Appendix III) may be 
sanctioned by the Government so that oidets for the various equipments and 
plont may bo placed as soon ns the final indent is prepared and approved of 
by the Committee, 

4. Whereas, as recommended by the Paper and Bayon Panels, research on 
the preparation of celluloses for rayon and allied products from indigenous tavr 
materials is to be undertahon at the Cellulose and Paper Branch, Forest Bo- 
search Institute, Dchra Dun, and whereas for effective and complete investiga- 
tions it is necessary to carrj' out reliable tests on the suitability of the cclliiloscs 
prepared for the vnnous end requirements the committee recommends the early 
procurement of tho requisite laboratory equipments for the piurpose. 

6. Wliercas, as recommended in resolution Ko. 2 above, it is desirable and 
necessary- to place early orders for the various laboratory equipment and pilot 
plants and whereas it has not yet been possible to obtain firm quotations for 
these, the Comraitlcc resolve to appoint a sub-committee of three members uis., 
(1) Dr. S. KrisJiua, Director of Forest Besearch, Forest Ee-searcli Institute, 
Dchra Dun, (2) Dr. Schoenberg, General Manager, Shree Gopal Paper Mils and 
(3) Mr. Bhargava to take early and necessary steps to procure complete speci- 
■ ficatious and firm quotations for all the required equipment and to finalise the 
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indents so tbat orders for the same may he placed as soon as Government’s 
sanetdou for implementin^.ihe Re-organisation Scheme is obtained.” 

1. The proceedings and resolutions of the Expert Gonunittoc have been 
submitted to the Government for approval and sanction of the Be-orgonisation 
Scheme. 

2. Meeting of the Technical Sub-Committee and Advisory Committee of the 
Indian Paper Industry -were held in Calcutta on the 10th, 11th and 13th Peb- 
niniy'lSfS. Report of work carried out in the Branch during 1947 was placed 
before the Tcohnical Sub-Committee for discussion. Programme of work for 
the year 1948-49 was drawn up and approved by the Committee. 

The Advisor}’ Committee of the Paper Industry approved of the proceed- 
ings of the Technical Suh-Conunittcc and passed the accounts for 1947-48 
presented to the Committee by Mr. Bhargavn. 

Tire Committee also considered the resolutinnsiof the Experts’ Committee. 
They gave their general approval to them and recommended that they be' 
adopted by the Government. , 

3. The Suh-Committeo of the Central Advisory Board on Forest 'Utilisa- 
tion in the meeting held on the llth March 1 918, reviewed the work entried ont 
in the Branch since 1910 and approved of the programme of work as rccomnrond- 
cd by the Advisory Committee of the Indian Paper Industry. They also 
endorsed the resolutions passed by the Expert’s Committee regarding the re- 
organisation and expansion of the Cellulose and Paper Branch. 

Training of apprentices and Lectures. 

One apprentice from Eohtas Industries Ltd., two from Sipur Paper Ltd., 
and one from Orient Paper Mills Ltd., completed varying periods of training 
during the year under report. Two apprentices from the Orient Paper Mills 
one of them a Government of Orissa nominee, joined the Brnneh in July 1947 
and Pebraary 1948 and were still under training at the close of the year. The 
usual coucao of lectures was delivered to the Senior Class of the Indian Forest 
College. 

Grants. 

Ko contribulions were received from the mills during the year under report. 
Both the Paper Makers’ Association and Paper Mills* Association have, however, 
resolved to revive the voluntary contribution to the Institute with effect from 
the Ist October, 1947. 

Publications. 

1 . Bhargavn, M. P. and Chnttar Siugh, 1947. Interim report on the pulp- 
ing qualities of caiishcd and uncrushed bamboo chips, Indian Forest Bulletin 
Ko, 127. 

2. Bhargavn, M. P. and BatrutF.C. 1947. Report on the discolouration of 
bleached bamboo and grass pulps during storage. Indian Forest Bulletin 
Ho. 128. 

3. Bhargavn, M. P. and Chattar Singh, 1947( A comparative study of 
some Indian China days *6 paper iUlera. Ladfan Fairest Bulletin Wo. 134, 
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ViBilors. 

1. Shree Jniramdas Daulatram, Minister for l*'ood and Agriculture, Govern- 
ment of India. 

2. Mr. L. T. Edwards, Managing Director M/s. Oscar Kohorn (India), Ltd. 

3. Members of tbe Central Advisory Board on Forest Utilisation. 

4. Mr. L. 0. Bingham, Induatiial Adviser to U. P. Government. 

Miscdlaneoiio. 

In connection with the di^sion of assets, consequent on the partition of 
India, lists of office equipments, plant and machinery tools, apparatus, stores 
cto., were prepared and .submitted to the President, Forest Research Institute 
and Colleges. 

Two chemists from tho Branch opted for Pakistan. One chemist 
(S.Knrtar Singh), who wont abroadinDcccmber 1946 as a Government Scholar 
has not returned jot. The staff in the Branch was theroforo considerably 
depleted, especially as the Officer-in-eharge was also out for nearly half tho 
ycM-. 
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CHAFIXIRX. 

CHEMISTRY & aHNOR FOREST PRODUCTS BRANCH 
The following programme of work waa undertaken during tlie year under 
review : — 

A. — Essential oils — 

(i) Saussurea lappa C. B. Clarke — ^for costns oil in perfumery. 

(tf) Junipcnts sp. — ^for juniper oil in medicine and industry, 

(m) Oeimum sp. — ^for camphor. 

(iw) Pulranjim r<ytburghii Wall. — ^for muslard oil in seeds. 

(«) Castor oil distillate — ^for preparation .of aromatics. 

B. — Resins and gum-resins — 

(t) Boswdlia serrata Roxb. — ^for gum-oleoresin in varnishes and 
plastics. 

(n) Altingia exceha Noronha — ^for uses of the rosins. 

C. — Oils, fats and iraxes — 

(t) M'tVolus pliilippinensis Muell. Arg. — for highly drying fatty oil, « 

D. — Pectins, gums and muoilages — 

(t) Tamartndus indica Linn. — ^fot pectin from seeds. 

(m) Asparagus filicinm Buch.-Hnm. — drools as a sizing material, 

E. — Tanning snaterials — 

(i) Tamarind-seed coal. — ^for dyeing and tanning substances, 

(ti) Cassia auric\dala Linu. — ^for collection of bark. 

P. — Drugs — 

(i) Slnjchnos nux-vomica Linb.— for effect of storage on seeds. 

G. — Miscellaneous — 

(i) Monographs — 

(a) Aromatic Plants of India. 

(l>) Poisonous Plants of India. 

(n) Inquiries. 

(in) List of puhUcations. 

A.- Essential oils 

(0 Saussurea lapqvt 0. B. Clarke — It was reported last year that the yield 
of essential oil from the roots of Saussurea lappa was higher by solvent oxtcacc 
tion method than hy steam distillation, anil that the oil also differed in physical 
and chemical oharacl eristics from t ho steamed istillod oil. 

The following fractions were obtained when the solvcnt-oxtraoted oil waa 
distilled under reduced pressme ; the fractions isolated wore of Ihosame range 
MlOFBinDoii. V 
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as reported bv Feldstom & Semmlet {1914. Ber., p. 2433) iu the case of 
steam-distilled oil : — 


B p at ] I mm pressaro 

Solvent Extracted oil 

Optical 

rotation 

Yield 

% 

Sp.gt. 

20* 

ReEractiro 

index 

(1) 60’l-50’ 

3-8 

0-0130 

1-4820 

+15-0* 

(2) ISO’-lOO'* 

1-8 

-• 

I-4S45 

-i-16-8" 

(3) leo’-ns* 

n-1 

n 03r>i 

1-1382 

-i-10-4* 

(4) IW-lOO’ 

e-8 

O-ODBl 

1-6020 

1 +10.4“ 

(0) 100 -JOO" . . 

ii-ii 

I-DIIS 

1-610S 


(0) 200'-J10- 

2S-0 

1-0725 

1-.5I60 


(7) JIO 2la 

IG-IS 

1-OS05 

1-6200 

•4*27 *2® 

Itcsulao . .. .. 1 

10-0 

•• 

- 

” 


The above results show that the solvent-extracted oil is very rich in high' 
boiling fractions and poor in low-boiling ones. 


.4s uas icportcd last year, during the ootusc of vncmiin distillation of the 
oil a colourless crysliillinc solid congealed in the condenser and receiver bet- 
ween the boihng point of 180" and 200" at 11 inin. This solid, aftci isolation 
and puriQcntion, was found to be a lactone, Cjg II 30 O^, m.p. 145" to 147". The 
presence of <i solid lactone in the roots has not been noticed by previous workers. 
Its further studies unll be undertaken when sulTioicnt amount has been collect- 
ed. 

(I'i) Junipsrm sp.— In continuation of the work on juniper oil, samples 
of berries from two species, viz., J, imeropoda Boiss. and .f. sqmmala Buch.- 
Ham., W’oro obtained fiom Tohri-G.irhwal. The quantity of the oils distilled 
from these was too small for a complete study. The physical characteristics 
woti ns under: — 


! 

1 

! YhM 

/O 

1 

Sp. Rr. 

20* 

Rcfr-i-tno 

miie'c 

Optical 

rotation 

Jtmacrapo9>i •» 



O-OG 

O-DOOG 

H| 


J,aqunmaia .. 

” 

•* 

0 88 

0 02Gfl 


-i-32-6® 
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(m) Ocimnn sp. for oaniplior. — During tlip year under roriew a plot 
of about 1 aero of good land was planted with ooinmin. Tliis pliiutation 
was raised at the outset of the monsuon, from nuisei:)' seedlings. On account 
of conditions beyond our control, the harvesting of the crop was dchiye I and, 
therefore, a proportion of tlic lower leaves matured arid fell down, thus ilccreas- 
ing the yield of leaves, 'llie total yield of dry leave.s was G41 lbs. in the acre 
of land. The second harvest would be ready for cutting late in May. 

In order to ascertain the effect of difTcicnt manurinl treatments, “2.'5 plots 
have been laid out and statistically treated with superphosphate, ammonium 
sulphate, farmyard manure and NPK mixture. 

(?«) Mustard oils in the seeds of Pubanjim roxburtfliii Wall. — ^Last year the 
seeds of P. roxhurghii were reported to contain mustard oils which were suspect- 
ed to be two in number. A 40 gm. mixture of these (yield O-Dper cent) was 
isolated from 8 kilos of moistened kernel powder by steam di.stillation. 'I'ho 
mixtme of mustard oils thus obtained was a shaTp-smelling brownish-yellow 
liquid and had the following elinractcriatics : — 



Specific gratHty 2.'5'’ 

1-0370 


Refraetive index 25“ 

1-5187 

260 

£<lri 

(5% concentration 
in alcohol) 

-f j«r 


36 gms. of the oil wer.* fracf ionally distilled at atmospheric pressui e and the 
following fractions were eolleolcd : - 


Free 

tion 

11. 

I 

1 HnwM 

I 

iWclghl 

i B"'- 

1 

i 

; 1 

1 

Sp. gr. 
20' 

1 

1 

20' 

1 RcmnrV.-) 

0 

Billow C<1* , . 

-- 

i j 

1 i 

i 1*2 ' 

1 

1 

.. 

1 

I 

Mostly rtlii't nnl- 
phiidc. 

1 

1 

strong musUnl .. 

’ IH 1 

1 o-onim i 

-( JO-O” 

Bolki mo-itU- at 
130'-1.18°. " 


HB'-l.'i.'i*’ 

• 

Bo. 

10 

1 0-0007 

1 

^-20-0' 

Boils moatlr a 

.S 

hW-lOS" 

Mnisfnril reinilhivo 

1-8 

0*0000 

1 

• 0 

Sliglil doconiposb 
{ton. 

4 

BmIcIiio 

Jtopiilairo . , 

r» 

j 

1 0102 

1 1 

• » 

Dernmpo'wd mate. 
il«l. 


From the fiaotions 1 and 2 wopropyl and sw-butyl mustard oils (CjlT^N^C^S 
and OjII^NsaCi^S) were isolotecl and were ideulilied by their thiourea do i- 





vatives (C 4 HJ 0 N 2 S m.p. iCd^-lCS®, (^HuKaS m.p. 137®-138®) as well ns by the 
cMoroplatinates of their corresponding nraine-hydrochloridcs derived from them 
by hydrolysis with 20 per cent hydrochloric acid. In the fractions 3, phenyl 
mustard oil (CalIsN=C- S) has been identified by the preparation of its 
thiourea derivative (C 7 ll 8 N' 2 S, m.p. 153®— 151°). 

Thus three mustard oils have been found to be present in the seed kernels, 
which presumabl}' are the products of hydrolysis of sulphur glucosidcs present 
in the seeds. It i.s proposed to isolate and identify these glucosides. It may 
be pointed out that the characteristic strong mustard smell of the wetted kernel 
powder is due to the prcdomincnee of /sopropyl and sec-butyl mustard oils and 
not to the prosonco of phenyl mustard oil (which forms only about 3 per cent 
of total mustard oil) as supposed by Dutt ct al. (1916. Indian SoapJ-., 11 ; 169). 

(fi) Preparation of aromatics from castor oil distillate.— Vioiiicts of distilla- 
tion of castor oil being available from other sources, it was thought desirable 
to find out if any of their constituents could be made use of ns a starting material 
for the S 3 rnthcsis of valuable aromatics. This is not nn entirely now line of 
work, since pi evious svorkers have reported that the higher aldehydes prepared 
from hcptaldchydo (one of the constituents of the distillate) possess agreeable 
odour. The distillate consisted of undccylcnic ncid (>10 per cent) heptaldehyde 
(23 per cent), neutral compounds (30 per cent) and moisture (3 per cent). It 
was proposed to synthesize aromatic compounds from the undecylenic ncid 
and heptaldehyde Preliminaiy evperimonts with hoptnldchyde have already 
yielded a higher aromatic aldehyde of jasmine odour. 


B. — Resins and gum resins 

{%) Bosirellia serrala Boxb. — A simple economic method of expressing the 
olcoresin from the gura-oleoresin imder pressure nt 120° to 130° in perforated 
vessel was reported lost year. During the year under review, conditions for ■ 
optimum yield were studied and it was found that the maximum yield of the 
resin (80 per cent of that present) was obtained when the gum-olooresin lumps 
were reduced in sire to 0 •I.j" and heated for -1 hours at 120 ° under a load of 
1'3 lbs. per sq. in. 

Tho orange-yellow olcoresin was found to po!>soss the consistency and 
transparency of Canada b.slsam. It cooid bo decolorized with furfuraldchyde 
treatment. A DO : 50 solution in xylene gave material with refractive index of 
N-D 1 -5000 almost equal to that of ordinniy glass and as such could be utilized 
for mounting slides. 

(ii) Allinhia ercelsa Noronh.i. —This lofty tree occur.s grcgarioasly in 
Datrang districts of Assam and is plentiful in the evergreen forests of Eastern 
Assam. It yields a pale-yellow odorous resin in oloar tears from clean wounds. 
The resin is considered similar to gum rasnmala or styrax or stoia.x from 
Liguidambar orienlalis Mill, from Burma, Malaya Peninsula, Sumatra and 
Java. A sample of tho resin from A. cxccisa was received for examination from 
the Silviculturist, Assam, according to whom commercial quantities could be 
made available for exploitation With a view to finding it 1 suitability as a 

♦ ^ ' e»» 
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substitute for storax or styrux its oxaminatiou was uudert<iken and the follojr* 
ing data recorded ; — 


Itesin as retoivcd 

, Storax 

IJ. S. P. 

1 

Storax 

B.P. 

Storax 

commeroial 

liesin (by 9S per rent also 
liolio extraction) 

03-18% 

1 


$ 

Dirt (earth, bark, etc.) 

4-86% 




lojss duo to moisture 

2-00% 




liOss at 100° for 2 iiours. . . 

Ash 

Acid value 

4-33% 

2•770^ 

40-0 

20% 

1 

8% (on uater 
oath for one 
hour.) 


Jlesin ertrae/ed hj) aleotial. 



Melting point 

00°— 9f.° 

1 



SpeoiDo gravity **■’ 

1-04G 




Acid value 

68-3 

30-86 

55-90 

1 70-90 

Snponifioation value 

105-4 

100-200 

170-200 

135-180 

Ester value . . . . 

47-1 

• - 

. 100-133 

80-120 

Cinnamic acid 

absent 

25% of 
storax 

present 

present 

Soluble in alcohol, acetone, 
carbon-digulpliido and 
other. 

(a little inso- 
luble residue) 

soluble in 
alcohol, 
other, CS| 
and acetone j 


soluble in 
alcohol and 
other 


According to the above data and comparison of the same with B. P. and U. S. P* 
standards, the resin evidently does not resemble storax and cannot, therefore, 
be considered as a substitute for it. Its low melting point and its solubilityda- 
organic solvents as given above indicate that it might serve as a substitute for 
a softer type of resin like gum mastic, in varnishes. 

G. — Oils, fats and waxes 

(i) Malloius philippinensts Muoll. Arg. — The highly drying oil (karnala*^ 
oil) from the seeds of Malloius pSi/ijipineKsfs on saponification and subsequent - 
neutralization with hydrochloric acid was reported earh’er to yield mixed acids, 
m .p.. 61'’-52‘’, m.w. 300, 1. V., 136. These when sepamted into solid and liquid > 
acids by Twitchells lead-salt-alcohol method, gave : — 

Polymerized acids — 20% 

Liquid acids — 31% I.V. 87-97. 

Solid acids- 49% J.Y. 107-119. 
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Thcrformatioli of large amount of polymerized acids, insoluble in organic sol- 
vents, as svell as the variations m tho I. V. of liquid and solid acids appeared 
to be the result of rapid polymerization of thcmaioi constituent acids before 
saponification of the oil and during the Twitcliells separation of the mixed 
acids. The liquid acids had alieady been found through their bromides to 
consist of oleic and linoleic acids. The solid acids were found to be unsaturated 
and weie presumably acids of the isooleicor other isomcrizedpolyethenoid type. 

On exposure to air they soon got polymerized. They were separated into the 
followin^ftactions for identification purposes ; — 

(a) 25% crystals from petroleum ether, m.p. 77“-78®, m.w. 280. 

(b) 56% crj’stals from benzene, m.p. 77°-78®, m.w.' 284. 

(c) 10% benzene insoluble portion (polymerized). 

(d) 6% portion soluble in petroleum ether. 

(e) 6% portion soluble in benzene. 

Fractions (a) and (6) were mixed, dissolved in 95 per cent alcohol and oataly- 
tically reduced with hydrogen in the presence of active platinum oxide for 3 
hours. After the removal of tho catalyst the products of reduction were isolated 
on concentration of the alcoholic solution as follows : — 

(1) 40 per cent crystals m.p. 93®- 94°, I.V. 9, m.w. 305 (C 71 -5 per cent ; 

' H 11'7 per cent ; 0 16-8 pet cent ; calculated for CigHssOs C72 

, per cent, H. 12 per cent, 0/16 per cent.) 

. (2) 10 per cent crystals fiom mother liquor m.p. 69°-70°, mixed m.p. 
uitii stearic acid unchanged. 

(3) 45 per cent dark liquid acids I. V. 80,m.w. 280 from mother liquid of 

. ( 2 ). 

Fraction (c) being insoluble in organic solvents was not worked up further. 
Fractions (d) and (e) gave a small amount of acids melting at 65° and 56°, res- 
pectively, indicating mixtures of stearic tvith some lower acids. 

s Thus the mixed acids consist of 31 per cent oleic and linoleic acids, and 69 
per cent of a Cjs polyethenoid acid (I.V. over 100) which in contact with air is 
converted to a polymerized product to an extent of 20 per cent and the rest 
(49 per cent) is found to be oxygenated to some extent. On catalytic reduc 
tion with hydrogen this is converted partly to oxystearic (hydroxy or keto) 
acid, partly to a liquid acid (I.V. 80, m.w. 280) and partly to stearic acid! All 
this shows that the polyethenoid acid is really a mixture consisting of a Ci8 
acid of the tjqie of elacostcanc acid and itsoxydenvative.lt is proposed to 
6epar,ato these acids and then ozonize them to study tho products of decomposi- ' 
tion jof the ozonidcs and thereby Fx tho position of the double bonds. Like 
olaeo^^ric acid these polyethenoid acids have the property of gelation 'when 
submitted to the action of heat. 

D. — Pectim, gums and mucilages 

(t) Tamarindus indica Linn. — ^Tho polysacoharido isolated from the 
tamarind-seed kernels, ns reported last year, possesses tho characteristic 
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property of forming acid-sugar-jcllies just like the fruit pectins. Unlike the 
latter, however, it is not derived fiom polygalaotnronic add. Further, the 
carbohydrate is capable of forming jellies under varying conditions of pU , 
from 1*8 to 9" 8, It does not, therefore, strictly come under the class of 
pectins, since, according to the present-day definition, pectins are methyl 
esters of polygalacturonic acid. Hence the term “ Jellose ” has been suggested, 
since it indicates both the carbohydrate nature and the jelly-forming properly 
of the substance {Chan. <& Industr., 1946, 85 : 101). 

It was reported last year that the jellose is essentially a carbohydrate which 
gives xylose, glucose and galactose on complete hydrolysis. When subjected 
to fermentative degradation, it j’ields a hexasaccharide with xylose, galactose 
and glucose in the molecular proportion of 2 : 1 : 3. 

(«) Asparagus fdicimii Buch. — ^Ham. — It was reported Inst year that the 
root powder of Asparagus filicinus {ckirii/a mush or nari musH), when suspended 
in water, swells up almost immediately forming a thick, light-yellow, highly 
viscous solution. It was also shown that the powder codd be successfully 
used as a printing base in calico-printing, in bulk-sizing in combination rvith 
tamarind-seed powder, and in the finishing of textiles. The cliief constituent 
of the root powder is a carbohydrate present to an extent of 70 per cent. 
On acid hyefrolysis, it yields glucose and mannose. It docs not produce any 
furfural with hydrochloric acid but jnelds only a small amount of carbon dioxide 
indicating the presence of uronic acid. The substance, therefore, appears to 
be a mucilage composed of glucose and mannose, containing a very small 
amount of uronic acid. 


E. — Tanning mala iah 

t 

(i) Tamarind-seed Goal . — ^Thc seed coat of tamarind, which forms nearly 
30 per cent of the whole seed, is, as was mentioned in earlier reports, a by- 
products of the tamarind-kernel-powder industry. It has already been, 
reported that it contains both dyeing and tanning substances; suitable methods' 
of their utilization have .also been suggested. Further investigations have shown 
that the lanstuff belongs to the catechol class of the depside group and is pre- 
sent to an e.xtont of 16 tol8 per cent of the testa. The colouring matter is a, 
phlobatannin present to the extent of 10 to 1 2 per cent. The acetyl and methyl - 
derivatives of the phlobatannin are optically active, lending support to the view 
that phlobatannins are probably hydroxyflavnn derivatives. 

(ii) Cassia auriculata Linn, — The bark of Cassia auriculata is .a valuable 
tanning material. It is a shrub with thin branches and their debarking is a 
laborious process. The bark could be separated from the branches 6om- 

" paratively moie easily during the growing season (summer) of the jilant 
than in vnnter months. With a view to asccitaining the tannin content of the 
bark at a time when its separation from the bionchcs is comparatively easier, 
montlrlv samples were obtained from the Etawah plantation. This work was 
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undertalcen at the request of the Conservator of ^Forests, Land Management 
Circle, U.’P. The results of analyses are given belon- 


Moisture 

Total 

Bolnblea 

Kon-tans 

XanDln 

content 

September 


• . 

.. 

• • 

11*6 

32-4 

14-0 

18*4 

October 

.. 


.. 

•• 

11*8 

20-0 

8*8 

17*2 

NoTomber 




•• 

12-S 

28*0 

13-C 

14*5 

Deeembor 




•• 

10-8 

28-0 

13-3 

15-3 

Jananiy 




•• 

9-8 

28-9 

13*2 

16*7 

rebruity 



• • 


11-0 

27-9 

12-0 

IB* 9 

March . . 


• • 

•• 

- 

7-9 

31-5 

JB-1 

15-4 

April . , 


• • 


• • 

O-S 

32-1 

14-4 

17-7 

May 


• • 



12-1 

3M 

15-4 

16-7 

Jane 




•• 

12-1 

29-3 

U*tt 

17*7 

July 


• • 



12-0 

29-3 

11*7 

17*C 

August . t 


•• 

•• 

•• 

11*2 

20-0 

12*0 

17*9 


The variation in tannin content is not very marked and the results show 
that the plant could be debarked during the growing season when the opera- 
tion is comparatively easier. 

f 

> F. — Drugs 

(i) StTychnos jlux-roniioo Linn. — k study of the effect of storage on the 
fflkaloidal content of Slrgchnos nvx-uiomica seeds, began in 1932, was complete'd 
and the results published in Gurr, Set., 1947,16 : 34.6. It was found that during 
the 16 years of storage in a gunny bag the total alkaloidal and strychnine 
contents as well as the original silky appearance remained practically unaltered. 
The previous anal 3 rscs showed the total alkaloidal content as 2 '75 per cent and 
the strychnine content as 1*20 per cent as compared to the present, 2*70 
per cent and 1 • 17 per cent, respectively. These findings arc contrary to the 
Coihmon trade belief {Ghem. cC Drugg., 1928, 108 : 296) that the seeds on long 
storage lose the original silky appearance and their alkaloidal content. 

G. — Muc^ancoKS 

(r) Monographs i — 

(a) Aromalk Plants of India, — ^Four series of the monograph on 
“ Aromatic Plants of India ” have been published in the J. Sci, 
Itiduslr. Res. These deal with 24 families bom Ranuncula’cd^ 
to Goraniacece. 
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(6) Poisonous Plants of India. — ^Tlio first volume of the monograpli on 
“ Poisonous PInnts of India has been completed and it is hoped 
that it will be out shortly. 

(«) JnqviTics . — ^During the year under review, over 400 inquiries were 
dealt \vith from Government departments, industrial concerns and private 
individuals, both producers and consumers of minor forest products, and these 
dealt with tanning materials, medicinal plants, gums and resins, essential oils, 
etc. A large number of inquu-ies sought information on tanning materials, 
tamarind seed and charcoal kilns. Others solicited infomration on cultivation, 
collection, availabilit}', quality and marketing of various minor forest products 
and the substitutes of those whoso supply became short owing to the war and 
its after-effpots. Information on the methods ofmaniifaoturing finished products 
wa.s also supplied. 

(Hi) List of publications. — 1. Chengappa, E. S., ICrishna, S., Badhwar 
R. Jj. and Bhnrgava, M. P., 1917. Survey of India’.s Forest Resources, A— 
Timber, PljrwQod and Veneers, B — ^Minor Forest Products, C — Cellulose and 
Paper. Fifth British Empire Forestry Conference, United Kingdom, Item 4 (6) : 
10 pages. 

2. luishnn, fi. and Badhwar, R. L., 1947. Exploitation of Minot Forest 
Products, (Utilization). Fifth British Empire Conference, Untied Kingdom, 
Item, I) (d) ; G pages. 

3. Krishna, S. and Badliwar, E. L. 1947. Aromatic Plants of India, 
Part I. J. Soi. Industr. Bes., India, 6 (2) : Supplement pp. 1—24 (dealing 
with families Ranunculacaa, Magnoliaccro, Annonacem, Memspermacero and 
lI)TnphroacccD.) 

4 1947. Aromatic Plants of India, Port II, ibid., 

6 (3) : Supplement pp. 20-40 (dealing with families Craciferno, Capparidaccao, 
Eescdacoso, Violoceaa, Flaeourtiacea}, Pittosporacew, Polygnlcacaj, Caiyd- 
phyllacero and Hypericacea)). 

5 1917. Aromatic Plants of India, Part IIT, ibid,, 

6 (4) : Supplement pp. 47 — 62. (dealing with families Gutlifeito, Thcaccso and 
Dipterocnipaceto). 

6 1917. AromaticPIantsof India, Part IV, ibid., 

G (5) : Supplement pp.63-76 (dealing with families hlalvacMe, Stcrciilinccm, 
Tiliaoeo), Hrythrox 3 'laccfD, Malpighiaceie, Zygophyllncem and Gcrnniacero). 

7. Krishna, S. and Rao, P. S., 1917. Tamarind seed polysaccharide. 
Curr. Sci; IG : 25G. 

8. Puntambekar.S. V., 1917. Substitute for coconut oil in soap industry 
Indian Soap J., IS (G) : p. 119. 

9 1947. Effect of stor.rgc on the alkaloidal content 

oiStrjjchnos ini-r-mnica seeds. Cior, Soi., 16 (11) ; p. 310. 

10. Rao, P. S. 1948. The colouring matter of the tamarind seed tests, 
Proc. Indian ‘Acad. Sci., 27 A (1) : pp. 52-63. 
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CHAPIERXI. 

STATISTICAL BRANCH. 

The StatiisHcal Branch was bionght into existence with effect from Ansrost 
l,19i7. The functions of the Bnanchasoripnally conceived were as foUonl--. 

The Statisfcal Branch rrill deal primarily with the design of experiment 
in all Branches of the Forest Rescarchinstitutc.thesnhjeetion of theresultsto 
statistical methods of analysis and the assessing of the precision of the results 
The Bramh will not normally deal with routine compritingworh. The routine 
calculating work will continue aS luthc^, to be done in the various Branches 
concerned. Tiic Statistical Erancli will ulso advise all provincial TToiest Re- 
search Officers in the conduct of their experiments and analysis and intcipre- 
tation of tbc results 

All technical papers, leaflets, etc., embodying results obtained from e.x- 
perimonts designed and atatiatioally analysed by the Statistician will be vetted 
by him before publication. In the case of eiqieriments commenced before the 
creation of the Statistical Branch, however, only such technical papers as 
contain data of a statastical nature will be vetted by him. 

Staff. 


The tcohnioal staff proposed for the Statistical Branch under project ' 0 * 
of the Reorganisation Scheme, and the actual staff in employment from Isfc 
August 1947 to Slat March 1948 ate ^ven below 


Post 1 

I^roposod 

staff 

Staff darinc 
Aug., 1017 
Uaicli, IDlB 

StatisQoisn (Ofiicei.in-olinieo of the Statistical Branoh) .. 

1 

1 

£s8tt. Etatistioian ,. .. .. ., .. 

X 

• • 

Head Compotors .. .. .. .. .. 

3 

2 

Cooipatais .. .. .. .. .. 

12 

S 


Dr. A. L, Griffith, I.FH., Silviculturist, Forest Research Institute wasin- 
chaige of the Branch, in addition to his duties, from Ist August 1947 to 2Sth 
October 1947 when Dr. K. R. Nair, M.A., M.So., Ph.L., was appointed as 
Statistician on the recommendation of the Federal Public Service Commission. 

Advice on design of experiments indvded. 

(1) Preparation of randomized block derign for the Chemistry & Minor 
Forest Products Branch to conduct a manuTial experiment on Ocimum, 

(2) Advice to the Entomology Branch on the laj-out plan of tliree experi- 
ments to be conducted in Bombay Province (o) to study the differential effects 
of ‘ trimming ’ and ‘ not trimming ’ of leaves of cut bamboo culms, on the 
starch content and on immunity to insect attack, (h) to study the effect of 
dehaiking on the incidence of borer attack on four selected species of timber, 
and (ft) to study the effect of two difiereijt pweetioides tried pt 3 different streng- 
ths on plywood siaciced in opbic layers. ’ ' 









$6 


(3) Advice to the Silviculturist, East Punjab, on foreign work done to 
correJate the width of annual rings with rainfall, in connexion with his proposal 
to start a similar investigation of coniferous crops in the Punjab. 

(4) Preparation for the Silviculturist, Central Provinces and Berar, a 
randomized block design for an experi uent on EuMiopsis bimta to test the com- 
parative effect, on future growth and yield of grass, by four different treatments 
(burning vs no burning X one cutting m two cuttings in a year). 

(5) Preparation of a lay-out plan for an experiment to test the degree of 
inheritance of twist in ehir pine (P. longtfolia) which was proposed to be con- 
ducted in 3 localities (Nainital, East Almora & P. R. I. Estate) by the 
Silviculturist, United Provinces and Silviculturist, Porest Research Institute. 

(6) Planning an experiment for Timber Testing Section to determine opti- 
mum size of lap joint for testing glue adhesion strength of pl 3 nivood used for tea- 
chests. 

(7) Advice in the field to the Central Silviculturist on methods of collecting 
data on germination teats, lay-out of experiments in pots etc. 

Statistical Analysis. 

(1) The data of the 20 per cent partial enumerations of Dehra Dun Porest 
division were analysed under Dr. Griffith’s supervision while he was in-oharge 
of the Statistical Branch and the results sent by him for publication ns Indian 
Porest Leaflet No. 90 in the series “ Efficiency of Enumerations ”. 

(2) Data of complete and partial forest enumerations done at Ranikhet 
by students of the Indian Porest Ranger College were scrutinised. 

(3) Relation of mean and variability of glue adhesion strengths with size 
of lap jointin samples of plywood taken feom tea-chests was statistically studied 
on data supplied by Timber Testing Section. 

(4) Data of investigations on inheritauce of twist in chir pine, conducted 
in Almora division, U. P. were analysed and a report sent to Silviculture Branch. 

(5) A report on the statistical analysis of data on strength tests (modulus 
of rupture) of Bamboo with reference to the influence of seasoning (green vs 
kiln dry), time of felling (May vs December), stage of youth (mature vs 
young) section tested (top, middle, bottom) and position of node in the tested 
piece (node-in-centre and centre inlor-node) was sent to Timber Testing Sec- 
tion. 

(0) ,Data on accelerated service tests on timber treated with difforentoreo- 
sotes mixed in varying proportions with fuel oil, under full coll, rueping and 
open tank processes were partly analysed and an interim report sent to the 
Officor-in-charge, Composite Wood & Wood Preservation Branch. 

Discussion with Research Officers. 

The Statistician paid periodical visits to the various Branches of the Porest 
Research Institute, with a view to fin ding out to what extent statistical methods 
would assist their research. He addressed the officers at a special meeting of 
the Institute on Statistical methods in Porest Research. The full text of Ids 
talk has been circulated to Provincial Silviculturists and is also being published 
in the “ Indian Forestor 
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Vetitng of Publicaltons. 

Statistician gave liis commente or tlio following articles wlncli wore in* 
tended for publication • — 

(1) Studies on Adhesh es Part XII — Crcsol-formaldoliyde and Cresol- 
eosein-formaldchyde-adhesives for plywood by D. Xarayanamurh, V. Rangana- 
thnn and 0. P. Agarwal. 

(2) Glossary of Statistical Terms, by A. S. Bawat. 

(3) A further note on constants connecting top height and ago for 
different sitequahties in teak plantations by lU. S. Raghavan. 

Tours. 

The Statistician attended the Conference on Standardization and Quality 
Control held in Calcutta from 8th to MthPebruary 1948 which was presided 
over by Dr, AV. A. Shewhart, Research Engineer, Bell Telephone Laboratories 
U S. A. He bird several personal discnssioirs with Dr. Shewhait on statistical 
problems coiruected rrith trmber research. 



87 


, . CHAPTER Xlt. 

mLICITr AKD LIAISON BRANCH, 

As measure of re-organisation of the Forest Research Institute the ot- 
ganisation of the Utilisation Oificor wab abolished with effect fronr 20-6-1947 
nnd the Publicity and Liaison Branch was created to deal with such items of 
work as were not specifically allotted to other now Branchoi. Fresh func- 
tions wore also allocated to the Branch. 

The following officers wore in-chaigc of the Branch during the year : — 

(1) Rao Suhob B. S, Chengapa, the late Utilisation Officer from 20-6-47 

to 30-6-1947. 

(2) Dr. K. A. Chowdhury, Wood Technologist from 31-5-47 to 2-7-47 
in addition to his own duties during leave of Rao Saheb B. S. , 
Chengapa. 

(3) Mr. C. A. R. Bbndran LF^., from 3-7-47 to 31-3-48 in addition to 

the duties of Personal Assistant to President, Forest Research In- 
stitute & Colleges and of Director of Forest Education. 

As far as information was available (especially in published literature) 
enquiries were disposed of by the Publicity and Liaison Officer lumself .* but 
most enqniricshadtobc sent to Branches for answers for wmnt of indexed in- 
formation. Records of enquiriesandans'verf. are being kept. Hindi nnd Urdu 
translation of Mr. Stewart’s appeal (for a now' outlook in their work) to the 
staff on Independence Day were made and distributed widely in the Institute. 

' No organised visits could be undertaken to other Institutions during the 
period since May 1947. ' Incidental to other tonring, the Mysore Government 
Forest Research Laboratory and the Drugs Lnboralory at Bangalore were 
visited ns also the Chnmnraiondra Technological Institution nnd the 
Sandalwood Oil Factory in Mysore. 

33 publications of different branches of this Institute were sent for printing 
during the year. Press summaries of the publications (publicity of which was 
considered nece«3ary) wore sent to the Deputy Principal Information Officer, 
Ministry of Agriculture, New Delhi. 

As soon ns publications were printed finally they w'ore supplied to various, 
departments in India nnd abroad on exchange basis. All publications of this 
Institute ore also made available for sale to the publio from tlio Manager of 
Publications, Civil Lines, ’Delhi, the Central Library and the Government Agents 
Messrs Jugal Kishorc, Rujporc Road, Debra Dun. 

An innovation was successfully attempted by bringing out a preliminary 
note on Broussondtia fapt/rifera for the Silviculture Branch by oyclostyling 
the matter and providing a cover punted in the hand ijrcss. For small lea- 
flets tliis may be adopted on an increasing Sralo. A bigger effort in this lino 
of'work w'as the briiigihg out of Branch report*, in book form for the Central 
Advisory Board on Forest Utilisal ion at very short notice. During the year, 
the Central Library w'as transferred to the control of this Branch. All work 
regarding circulation, frnnsfer and procurement of pubb'entioas, periodicals and 
boqks etc,, for all Branch' Officers is undortakcu hy the Central Library. 


I 
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The Hand Press in the Institute was also transferred to this Branch. So 
far only labels and forms are printed in it but plans have been taken in hand to 
enlarge its capacity to some c-ctent. 


of what particular item of forest products should be considered for undertaking 
surveys as regards availability etc., in the country is engaging attention. 

Exhibits and posters were sent to the All-India Exhibition Calcutta ; 
somoexhibits and posters wore suppbed to other enquirers. Some new exhibits - 
and posters wore also prepared for sending to the Engineering EsdubitionHoorkee 
which was to be hold in April 1948 ; but was postponed. Arrangement has 
been made for reprinting the poster “ Stacking of timber for Air Seasoning ” 
in Survey of India Press. Circulars were issued to forest departments in Pro- 
vinces and States calling for their suggestions for building up representatives 
forests products sections m Public Museums in important centres in Provinces 
and States. 

In collaboration with the Forest EntomoJomst, plans are being made for 
building up n Bird Museum in Forest Bcscaroh Institute. 

Programmes were arranged for visitors to the Institute and as far as possi- 
ble visitors weio shown round peisonally. 

Some exhibits wore obtained from Gun Carriage Factory Jubbulpore and 
Biflc Factory Ishnporo and a Bnima teak plank of record dimensions from Go- 
vernment Timber Store Bombay for timber museum. Two sets of posters 
showing work of Forest Bcscarch Institute and Colleges were also received from 
Deputy Principal Information Officer, Ministry of Agriculture, New Delhi. 
They are displayed in Timber Museum and Silviculture Museum. 

Arrangements were made for a Plywood Conference held in July 1947 and 
for the Central Advisory Board on Forest Utilisation held in March 1948. 
Training of Forest Officers from Sind, Ceylon and Assam and the Defence De- 
partment in Silviculture Forest utilisation and other subjects was arranged in 
various Branches of this Institute. 

Arrangement for training of the following was made : — 

(1) Apprentices deputed by Paper Mills in Cellulose and Paper Branch. 

(2) Various Military Engineering Service and Army personnel deputed 

by Defence Department, New Delhi. 

(3) Some unpaid apprentices in workshops and laboratories of Wood 
Working & Timber Mechanics, Wood Seasoning and Wood Techno- 
logy Branches. 

A new electrically driven cyclostyling machine was installed in the Branch. 

A start has been made with the collection of a film library on forestry subjects. 
The collection of blocks in the Institute has been regularised under the Silvi- 
cnltuxist. 


Circulais have been issued to Pxovinoes and States to send their suggestions 
for preparing lists regulaily of classified information, regarding prevailing prices 
and rates for major forest products at least once in six months. The ouestion 
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In August 1947, tlie PuWioity'and Linifon Officer delivered a course of 
six lectures of Poxestty to the Indian ^dminiFtrative Soivico Class at Delhi. 
The lectures were illustrated with lantern slides etc. 

Among the distinguished visitoia to the Institute during the year were : — 

(1) The Hon’ble Shri Jairamtlas Daulatram, Minister for Food and 
Agrioulhirc, Government of India. 

(2) Shri B. R. Sen, Secretary, Ministry of Agriculture, Government of 
India. 

(3) Shri K. W. P. Marat, Joint Secretary, Ministry of Agriculture 
Government of India. 

(4) Members of the Central Advisory Board on Forest Utilisation. 

(6) The Hon’blo Shri C. B. Gupta, Minister, United Provinces. 

(6) Prof. Alexander Findlay, the British Scientist. 

(V) The AustrsJian SaicntiiSeDeJe’garion /leader Sir John Madsen). 

(8) Three officers of the Technical Development Establishment, Kanpur. 

(9) Shri S. C. Maitra, Yiswa Bharati. 
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APPENDUCl A 


PtthUcaliona ofl94f^S 


Titlf of publication. 

J 

Author. 

Bate of 
Ksue. 

Irdtan Fared Records (Few 8crie^ 
(Silviculturo). 



A note on tlio nrtificinl regeneration of the djy fuel 
fotests of the Madras Provinco — Bidian 
Forest Eecords Vol. Ill, No. 8 (Eoprint). 

A. li. GrifGth 

(In press). 

General standard and commercial volumo tables 
for TerminaiKt lo wentoa, IV and A— Indian 
Forest Records Vol. 4 A, No. 5. 

{Entomology). 

A. Ii. Griilitli, 
Baklishi Sant 
Ram & Jagilam- 
bn Prasad. 

Feb, 1948. 

A list of described immature stages of Jhdinn 
Coleoptera — ^Indian Forest Records Vbl. 7, 
No. 6. 

J. C. M. Gardner 

Feb. 1918. 

Indian Fortst Sullctina. 

- 


Insect borers of noirly felled timbor and their cont- 
rol— Indian Forest Bulletin No. 136 (Ento- 
mology). 

A. H. IClian 

Fob. 1948. 

The afforestation of dry and arid areas— Indian 
Forest Bulletin No. 133 (Silviculture)— Re- 
print. 

R. L. Badhwar, 
A. C, Boy li 
A. li. Griffith. 

(In press). 

Wood in mechanical and chemical Engineering — 
Indian Forest Bulletin No. 119 (Utilisation) 
— ^Reprint. 

! D. Naiayana- 

murti. 

(In press). 

Fresorvativo treatment of bamboos Part I. Treot- 
ment of green bamboos nitli inorganic preser- 
vatives — Indian Forest Bulletin No. 137 
(Composite Wood and Wood Preservation). 

D. Narayana- 

mnrti, A Pum- 
sliotliam & 

J. N. Fnnde. 

(InFress). 

The determination of ebaractcristics of soil suit- 
able for sal (Sfimea rdbvsta. Indian Forest 
Bulletin No. 138 (Silviculture). 

A. Ii. Griffith 
& R. S. Gupta. 

(In press). 

Bniabibty trials on glues and plyivood — Indian 
Ferost Bulletin No. 139 (Composite Wood and 
Wood Preservation), 

D. Narayana- 

murti & J, N. 
Pandc. 

(In press). 

Note on treated wooden transmission poles in In- 
dia — Indian Forest Bnllotin No. 140 (Com- 
posito Wood and Wood Prosorvation). 

B, Karayann- 

murti. 

(In press). 
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ABVESOTX, 


Xftlo of pnblioatioo. 


Date of 
issue. 

Indian Forest Leafids. 



* 001 X 18 nod other roto&ono-hoaring vcgotohlo insoo* 
tioidoB, their ooourronco and possihilitieB of 
oulfcivfitioa in India— Indian Forest Leaflet No. 
20 ((Dhemistiy)— Boprint. ' 

.T.P. Chose 

Fob. ms. 

How to identify timbots. Part 7— Timbers for 
gun and rifle parts— Indian Forest Bnllotin 
No. 60 (Otilisatlon)— Beprint. 

K. A. Chow- 
dhuty & K. N. 
Tandon. 

(In press). 

Laminated aVjsi-Indian -Forest Leaflet No. 70 
(Utilisation)— Beprint. 

1 

•'i I .''otij ti.i'.i .r 4c 

The efficiency bf;'«tininBratibns'..XV. Sal {Shorea 
rdbttsla) forest in Dehra.fitAi Division of the 
United Provinces— Indian Forest Leaflet No. 
90 (Silvicnlttire). 

• 1 

D. Narayona- 

mnrti & V. 
Banganathan. 

Jan. 1918. 

A. L. Griffith .. 

(In press). 

Studios on adhosivea Part XII— A preliminary 
notGr-mrCte^oI-formaldohydo and orcsol-cascin 
formaldehyde adhesives for plywood— fiidion 
Barest leaflet No. 07 (Compesite Wood and 
■wood Ffcsprvation).. 

D. Narayana- 
nmrti, V. Ban- 
ganathan & o.p, 
Agarwal. 

(In press). 

> 

Preliminary studios ,on improved wood Pott IV— 
ImptognaJtibn of wood with urea formal- 
dehydo ro^s— Indian Forest Leaflet No. 
08 (Composite 'Wood and "Wood Presorva- 
, tion}. ’ ' 

D. Narayana- 
murti & J. 

Goorgo. 

(In press). 

Studios on the storage life of adhesives Part I— 
Tego-glue film— Bidian Forest Leaflet No. 
99 (Composite Wood and Wood Preserva- 
tion). 

D. Naiayana- 

murti &; J. N. 
Pande. 

(In press). 

Studios on adhesives Part X. Adhesives Horn 
Mstor seed oako and its proteins— Indian 
Forest Leaflet No. 100 (Composite Wood and 
Wood Preservation), 

D. Narayana- 

mnrti & G. D. 
Dagg. 

(In press). 

Besistanco of wood to oorrosion by hot ohomi- 
eals— Indian Forest Leaflet No. 101 (Com- 
posito Wood and Wood Preservation). 

D. Narayana- 

muiti & ■' V. 
Banganathan. 

(In press). ' 

Other Pvhlicalioni, 



Forty trees common in India (Boprint) . . 

B>, N. Parker ' . . 

(In press). 

TOennial Programmo of work for tho Forest Bo- 
searoh Institute, Dehm Dun for 19i0-49. 

* V 

(In press). 
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APPEIfDntlA-l-KiMcC/- 


- Title of pablication. Aatlior I- Dftto of 

I issue. 


Otter f'leWieafiini — co I'd. 

I’lO' of the St vent Ii SilMnillitr.tl tVufor- .. (Ct press), 

met', liolir.t J)im, Oitolii'i SMli to Xotiiiitifr 

Oth, into. 

IXpIftmtory notca on forest la\.. rUil Etlttlon .. (In press). 

(Iteprint), 

1‘utvsl Ttise.inli in Imtii oiicl lliirino l{•Jl).t7. 1'.tct .. . (Znpnsjs): 

1. Thu Toivit ){<?“i.irili Iiisliliite. 

.Moiuiil of Ocmr.il SiUiiuUure for India (Rtvi- IT. C. Champion (In press), 
■tio’i). t ^JS. Sjl flrC- 

JIHIl. 


List of •.'•Ills ollen'd m < xehsnfjp .. .. ., Feb. lOiS. 

I 

f 

Qutii<]ueniiis1 II |>orl of the liidi in Ton-it Usnjt'r ., (In press). 

Cell'^e, IHhri Cim HilKU l« ia).7-»f,. 

I 

rro);n""< Tleinn of the Xntliiii I'anst ]Uni;crCitl. ,. (Ill press).' 

le^e, D Ii H Hull, for the je,ir 1910-1". 

PfO):n>ss r.e|Hirt ofthi IiiUinn Finest College, Ihhni 
Ou'i, for the jtar I9tll-I7. 


(In press); 
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APPENDIX JB- 

,c^p^smj^Tmo;si to pertopioals in 1047 : 48 . 

Genehai.. 

ShpttireviDV of cnncnf.ip'icnich jvoil: on forvst pro* 
duqts at tho JForest lt(!qc.iic1i In*!tituff, Dnlim Dun, 
Ipdia Fifth British Empire Forestry Ocn/crenen, 
Jjnited Kivpiom 1047. Item'OB (A) Timber Teeh- 
so'logy. 

^ ^tiort note about ^lobbi. {Indian Fared ‘r, Vol. 

■ 74 / No, 1, January 1048, pp. 31-32). 

^1) independeneo Day "CclebmtiOiii at tlic Eoreat 
Jlcacaroh Institute pnd Collcgc>i in Now l^orcst 
•(will four illiisttalionn), [Indiiin Foritl r, Vol. 

73. No. 12, Deewnber 1047, pp. C23*52t}). 

(2) Report on tbe Cnnroeniinn held on 31st March 
1947 of the Intlinn Foicst College (SuiH'rioi f’oiine) 
.and.the Indian Forest Ranger College, Dehia Dun. 
(Indian Par sf~r. Vol. 7.3, No 10, pages 418-450). 

Spyvey of India’s Fojcst Resoiirees, A — Timber Ply- 
nood and Veneeis, R -.Minor Forest Piuduets, 
C— CelJoloee and fppei. Erflh Jiidish Empire 
Forcslry Confernice, Uinlid Elngdoin, Item 4(A), 
aO.piges. 

CuEWSTnr and Muon Fori.st PROjMtms 

.Ktishn i,,S..4: 'BadhrifftV R. I*. ^EJtploltatioi of Minor Foiesl Pi odiicts (Utilisation), 

, ' - ... Jlr^didf Empire Fotidiy Confinme', Unitul 

Kingdom, Item S{d), G p'lgca. 

ICridiiu, .S. & Badhwar, R. L. Aronialio Plants^ of Tiidia, l’mt‘l. 'iVef. Indiistr. 

Res, India, (i’(2) : .Suppleincnt pp. 1-21 (dcnling 

' willi -families Rsnnneiilneeae, Mngnoli.iecae, 'Art- 

nonaocae,-' Menispciiimecne .and Nyniphac- 
jaccne). 

Krishna, S. & Btdhwat, R. ■!/. Aromatic Plants of India, Part If, lAW., A(3) : Sup- 

plonient pp. 2.7- tit (dealing n it h f.iinilics Ci ucHerae, 
Cappnridnei'.se, Rescdsceao, Violaeeae, pinoour- 
tiaceac, Pittospniaccnc, Polygalaccae, Oniyu- 
phyilnccnc niul Hyperie.iceae). 

Krtelwa, S. & Badh,WK,-R- L. ^i^inatic Plants of India, Part III, lAid., 0(4) ; Sup- 

plomcntpp. 47-02 (dcnlingnith faiiiilicsGiittifenie, 
Tlieneene and Diplcrocaipatenc). 

Krishna, S. & Badhnar.R. L. ArnmnlicPiants of liuliii, Pait IV, t'Aid., (!(G) ; Sup- 

' plonient pp, 63;70 (dealing nitli families Malvaceae, 
Storculioeoae, ‘ Tiliaccac, Eiythiojcj-lateae-, !tlftl. 

^ • pighiacene, JCygnpliyllaccae and Gcrnniaceao), 

^Krishna, S_. P. S. . . Tamarind seed polysnoeliiiride (Cvrr. Sci,, lO : 2C0). 

pontambekar, S. V- .. ... EubslitiiU* for coromil 'oil in so ip industry. {Indian 

■ ‘ Soap J„ 13 (0) : p. 119). 

•Pont(Hn)»eknT,S,-l(- .. .. Effect of storage on tbe alkaloidal content of Stryc7<«o« 

htm-vomica seeds (Gurr. Sci., lO (11) : p, ,346). 
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Mathur, R. N. 

OUowdliuiy, K. A. . 
Cliondlrary<K.A. , 

GtilGlh, A. Ti. 
Griratli,A.Ii. 

Gri(atli,A.L. 

Griff til. A. U 
GtiQUIi, A-Ik 

•T. Ptagad .. 
J.l^raaad .. 

J> Prasad .. 

J. Prasad .. 


Cmanswr juto Mison ronjar PjiOMjors— «*«. 

. . Tho cotouring mailer of llio tamarind seed l««la. iPne. 
Mian Atoi. iSa.,275V’(l) j pp.'C2-C3). 

ESTOMOtiOOTi 

. . tamwoftho IToclntdac Itf) {Tram, if, 7rnl.iJoc.£oiid. 
03 : SO-OO}. 

.. A nolo on tho larrao of Trox procerns Hor. (Seam- 
b'leldao Col.| (Mian J, att. 4(1) i 31.32). 

.. Inrrnc of Cantbaroldea (Colioiitcra). (Mian J, 
ent S{1) 1 121-120). 

.. Larvae onfoctuidac, IV. (In preas). 

.. Notes on tho Biology* of some Mantidne. (Jnihn J. 
tm. S(l) I SO-lOO). 

. . On the Inuiialuro atngw of fomo FsylUdan. (/ndwinJJ. 
«if.) (In pn'iji). 

Wood Xtoikouiqv. 

.. Initial Parenchyma -Cellsttln Skotjledonons Woods 
(Nnitin, Vol. 100, paS'i.^'?®)k c ’ 

.. Some aspects of pure ami nppllcil Wood anatomy. 
(3JU Aidinn SnVniy Cunpna*, Srriinn of Botany, 
Patna, jaigc 1-20). 

.‘Iicncn.'rcw:. 

.. Soil Erosion Bnncjv. (Vndicpl /Wc^er, Vol. 73, No. 4, 
pp. ILT-I&l), 

.. Farm Porejlrr. [MknPm/icr, Vol. 73, No. 5,pp. 
200-211). ■ 

.. A note on Araiiraria nnefnjtomYi. {Mian Foruter, 
Vol. 73, No. G, pp. 2U-2M). 

.. l^urther notes on aerial reconnaissance for forest 
offleew. (Mian Fnm''rf Tfil,J3fKo. fi.pp. 237- 
210). 

The oigsnlsotion of iiost-war Mlvicnlturo research. 
(Indian Fan *!tr, Vol. 2. No. 9. pp. •101-402). 

.. Tho elTcet of linming on soil ns ^nirccting artiflcinl 
regeneration. (Mian Faratit,' Vol. 73, ‘No. 12, 
Deceinher IW 7). 

.. Pruning In plantation- [tvAvm Forttltr, Vol. 71, No. I, 
January W13). ■* 

.. Thinning apropos Hnov.' dsiniage in 0. deadaiu and 
I’. ezeeZen crops, (fndinn f creefer, Vol. 74, No. 2, 

. Pebrunry 1W8). 

.. Congestion of elnmps In D. africlua. (Mian Forester, 
Voh 74, No. 2, rchtuno- XfllS)r 

. . SUricultoro of ten sjiceics of bamboo anitablo for pnpar 
mannbcloie, (Indian J’oivtfw, Vol. 74, No. 3, hfarcb 
1018). 
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Bor., N..L. & Ralsado, M. U. 
Do. 

X»o. 

Do. 

Riizailt, )t, B. 

Bagotii's, IC. D. 

WAokhodc, O. K. . . 

Bhnrgavtt, >1. P. 

i 

Bliargava. M. P. 

> • 4 

Bhargavn, M. P. 


BoTAsr 

Somo b^aiiUfal Indian olimbor^ and nhrnbs. 
P(. XXIV. (./o«r. Bnmh. Nat. mn. Soe. XLVr, 
(1018), pp. 411-413). 

Do. Do. Pt. XXV, 

[JmtT. Bomb. Not. Rial. Soc, XLVI (1020}. pp. 
807-57.-.). 

Do. Do. Pt. XXVJ, 

(Jour. B-mb. Nat. Jliil. ,W. XLYII (1047), pp. 
1-25). 

Do. Do. Pt. xxvir, 

{.Jour. Brmh. Nat. Ilht. Sot. XLVII (1917), pp. 
10.7.106). 

BaUa nu-.!. (Ridiati Fomiar, Vol. 73, K<». 1, pp. 
).h 7 -I(W). 

An ttnrocorJe,! pirasilc of teal.. tcportod. (Imlian 
Fonatfr, Vol. 73, Xo, 7, pp. 332-331). 

CKUAIIiOSK AN'D pArEU. 

USB OP IXDIAX GUAR IN PAPBU INDTOTRY 
(Indian Pulp an I Papti, Vol. U. No. 3, pp. M9 and 
162). 

DEVBLOPiUSNl' 01’ PAPER AND BOARD IN- 
DU^TRY IN INDIA. (Mwp Pulp a ml Pap r, 
Vol. 11, No. Anfiiror>nry)- 

REQOJKEMBKTS FOP, THB BXPANSIOX OF 
TUB PAPFJl ANll BOARD INDTOTRy IN 
ISDrA.(>l4Krinl of Sri>vtijiranrl Iwhitlrial Jlfsrareh, 
Vol. VI B. No. 8, pii. 1-3). 

Bovietv ol Ibr Vnlp Mid papw indii'-Vr^ in India — 
A paper for the Fi/t/i Britidi Lmpir^’ Fanatry 
Confert net, IJniUd Kingdom, 1SI7). 



m 


APPENDIX n 

LIST OP PUBLICATIONS OF THE FOREST RESEARCH INSTIIUTP!, 

DEHRA DUN 

PuUifhtil up to 31st Mitrch MIS 


SILVICULTURE SERIES 
Indtan Forest Bullelins (Old Series) 

No. 

4 

3 190b. Visit to some Eoropean sohools of Forestry, by E.P. Stobbing. Out of 

piint. 

7 IflOO. Ghiljota forests of Ehob and tbo Takbt-i-Suloman, by E. P. Stebbing. 
Out of print. (Originilly published in the entomology series). 

0 19)3. Inflncnctf of forests on the storage and regulation of the irater .supply, 
by S. Eardlcy IVilmot. Out of print. 

Indian Foreil Bulletins (Fete Series) 

2 1911. Tcik plantations m Burma, by F. A. Leete. Out of print. ' 

4 1911. Glossary of technioaltorms for use in Indian forestry, by A. M. F. Csccia 

and R. S. Troup. Ittoised as Indian For. Bee. (n.8.) S (1), 1036. 

5 1912. Some germination tests vith sal seed {Shorea robusla), by R. B. Troup. 

Out of print. 

22 1913. Ctusos and offests of the drought of 1007 and 190S on the sal forests of 
the United Provinoes, by the same author. Out of print. 

3) 19 lo. Oompilition of giith incrcmonts from sample pbt measuroments, by the 
same author. Out of print. 

33 1916. Enquiry by the Oavmnment of India into the relation between forests 
and atmospherio and soil meisture in India, by M. Hdl. Oulflf print, 

41 1931. Weights of seeds, by S. H. Howard. Out of print, 

4S 1921. AliscolUnsous forests of the Kumni Bhabar, by E.A. Bmythios. Out 
of print. 

40 1921. Rato of growth of Bengal sal (S/iwenroiiMto), I quality, by S.H. Howard. 
Oat of print. 

47 1923. Volume tables and form factors for sal {Shorea robusta), by the samo 
author. Out of print. 

52 1022. Claesification of thinnings. Anon. Bevised ns Indian For. See. (o.b.) 
IS (1). 1930. 

68 1924. General volume tables for ehir {Pinus longifolia), by S. H. Howard. 
Out qf print. ' 

■^82 192S. Preliminary jiold table forDui&crpiusiseoe, by the same author. As.0-2*0, 
65 1926. Tables for bark deductions from logs, by the same author. Out of prints 
07 1925. Ohir {Finns longifoUa) eecd supply, by the same author. Out of print, 

1932. . Problem of the pure teak plantation, by H. Q. Champion. Bevised as 
Indtan For., Bee. (n^) 6 (1), 1942. 


1006. Fietis elaslica : its natural growth and artificial propagation with a 
description of the method of tapping the tree and of the preparation of rubber 
for the market, by E. M. Coventry. Out of print. ‘ 
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SILnCULTCRU SEaUES -r ,//(<>. 

Indian Foretl JBu'lelin (A'cie Scrita) — eontd. 

•82 1034. Moasurement of standin? ramplc troos, by H. G. CImmpion. l.o.O, 

*83 1034. Provlsloaal yield table for QmrcUa incana Hosb. (BanJ or Ban-oak), by 
H. 0. Champion and L D. Mabcndru, As. 0>14.0. 

*80 1034. OoldTreailicrplnnlinginnorlhornlndia, by H.G. Champion. Ak. 0-0.0. 

•87 1034'. Von Wiitfinj yield table" foi tcnkpliintationsin JnaTi.by iIip.<)mni>.iiitlior. 
As. 0-14.0. 

*88 1034. SBa'>onali»ro2Pessofliriglitgiawthintiuc'>,by thcN.imrmithor. \s.0-14() 

*83 103 1 Brtcctiorilorolialiou on the iueicin<*ntof ie ik fraplmgs, by t he siitne aiitiioi . 
A". 0-3-0. 

*01 1035. Diinagi^ by frost n(. Uoiv Korust, Mcbta Dtiii, duriiit; 10.30 1-0 loll, by 
iS\clinspati Xnntiynl. Aa 0-12-0. 

*106 lOiS. Conlrolof/y3M/aH/tbya«otlimiielilijratespiiiy, byA. L.liriiliih. .VsO-fl-O. 

107 1042. NotBon.»emuJ(/lo«6<H‘»wfrt4'iric«mD. C.), byJngdambi Pm'-ad. Otilof 
print. 

•130 1040. Eflbel'a of burning on tho soil as a pmliimiwty to lutificial »egfni,i.ition, 
by A. Tj. Griintli.. Its. 1-4-0. 

*1.32 I'OKii l’ric"-aze gradknt of llori. (lloshsiiu.ibsd, C.P.) te.iiv, by llilcslit 
Sant Ham. Its. 1-4-0. 

133 lOKi. .Vffore«tnlionofdrynii(l arid nrens, by It. h. Ikailbwar, A. (J. Dov.ind A. L. 
Orifritli. Us 1-4-0. 

*13.3 1047. RjjofJing of anil and site clmutterKUenn the hold, b/ \ E. GiiOUh A 
11. .S. Gupta. Ar. 0-8-0. 

•138 1017. baliTminitiou oflhu elmraeleristics of soil Hiiitabl-’ for » il {.Shorra robnuta), 
by llnj Blow nutbiiin. .\s. 0-7-0. 

Indian Foreal Jjrajhta, 

22 1942. I’.>Mibl; wiirtimo source" of vegetable rubber In Indi.i, by T. V. Dent. 
Out of print. 

♦27 1042, Xob’S on some iupe<'ts ol eiosion umtrol, by JngJninb.a I’mod. tt> prinfrl 
1040. As. O-S-O, 

38 11143. Lind-iise and erosion, by llie same iHitli'U. Out of print. 

•fftO IflK. Sliort'rtot-on lli'-b'rdi U'ufindiiKtiy. l»y the Kime .luf Itor, As. O-b-fl. 

161 1044. Growing ot.Qri/plo'frgia (iiandtjtora n-i a si.nlimo emir^n-in-r iiI.ni(.ition 
crop, i>y A. Jj. Giitlitli. Ab, n-l-O. 

f'82 lOliJ. Fodder trees in India, by ALV.f.iuric. As, 0-8-0. 

183 1045, CnwimoyofonniueMlionsl.— ‘rheiMoblem.bvA.I, tlrillibli. As. O-tO, 

461 1045. Efllrinney of enumerations 2,- Madnis tiopb-d u-et evei -gixs n forest 
3.— Typical raleul-stiims, by the s inie nut liiir. 0 S-tl. 

■fSS 1015. ElTiciciwy of ciHimer.itions !.—-51iulm" moist miv:(\l d-eiduouh foi. si, by 
tlie same aulhor. As, 0-8-0, 

485 1015. Hfiieienoy of enmueiaiinn'i 5.— Upp-r AsMin Ijopn'il ni.: croon forest 
0,— Typirai ealculatiomi, by the «.iine niulior. A". O-b.O. 

f57 JJIfirirnry ofeiininetaHon-! 7. — Didnbulion of tin* vnlninr' llpun-s, by tUe 

same anilior. As, O-O-O. 

fH8 tOl'i'. Kdleiruoy of eimmeralion" S.~~(!!iir {Pinif l'>r;;ifoI‘a) fon-.t in the Punjab 
abd Tlniled Provinre*!, by tlio wino auUiuri As. 0-0-0. 
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SILVICHJLTDRB SERIES— eonfd. 

Tniian Fonsl oontS. 

f89 1D45, EEcionoy of onumorationafl.—DistribnUon of the volrnno figures (co»M.) 
by the same author. As. 0-4-0. 

too lOiG. EETioioncy of enumerations 10. HiUsnl(iSAorear 0 &us(a)fon!stintlioUnited 
Provinces, by the same author. As. 0-0.0. 

fOl 1010 Efiicioncy of cnumcrjitiong 11. — Distribution of tho volume figures (eonW.) 
by tlia same nutlior. As. 0-4-0. 

*03 1910. EfTuienoy of omimerations 12.— One spooics in a mixed forest (Teak in a 
lladras moist mixed deciduous forest) 13. — Confirmation of the efifr (Pfnu* 
longtfoUn) and ral {Shorca rAuita) data 14. — Summary of indications, by the 
same author. As. 0-5-0. 

*31 1040. Classification of silvicultural ledger files (sixth edition).' As', 0-0-0. 

*30 1917. EfTioienc^v of emimerations XV. — sal (iS^orca ro5it<ta) forest in Debra Dun 
division of the United Provinces, by A. L. Griffith. As. 0-3-0. 

' i. - 

Indian Forest Memoirs 

( V.B —The p tri wimhcr is indicated within iraehels after the volume number). ’ ' ' ' 

1 (1) 1910. Pmii»lon3i/(i!i(tRoxb.,Aailvloulturalstndy,byE. S.Troup, It3.6.0D. 

Forest Pamphlets, ' 

3 19(1S Glossaiy of tuclmical terms for use hi Indian forestry, by A.^d!p. Caccia. 
Berised ns Indian For. Sec. (n.B.) 2 (1), 1030. 

6 1909 Sal in Bengal, by A. li. Mi^tiro. Out of print, 

0 1909. rorcstrescrvatioiiinBurmointhcintorostsofnnondnngcrcd water eupnly, 

by A. Rodger. Out of print, ‘ •' 

S 1909. Collection of statistical data eclating to Die principal Indian species, by 
A. M. F. Caccia. Old of print, 

9 1910. I’nble showing tho progress in Working Plans in tho Prbvinccs outside tho 
Jladras and Bombay Presidencies up to 31st December, 1008, by tho same 
author. Out of print. ' , , t. , 

1() 1910. Best season for coppice fellings of U!ak{Tecl<magrandi3), by R. S. Hole. 
ObI of print. - . , - 

1 ( 2 ) 1908. Proliminaryiiotoonthodovolopmcntofthosnlinvolaiuoandnlonoy-valao 

by A. Jl. F. Cae'eio. Out of print. 

1 ( 1 ) 1990. 2. Selection systoiu in Indian forests as cxompllBcd in working plans based 

on thii. system uilii a sliort description of some continental methods, by the 
same author. Out of print. 

2 (3) 1910. 1. SilvioiilturoofflRrrfioiVIioOiiioto (onjaa),l)yD.O.\Vitl. ’ tfiito/print. 

3. Xotes on sandal (Germination and growth of sandal Bccdlifigs),‘by M. 
Rama Bno. Oui of print. . 

2 (4) 1011. Host plants of the sandal tree, by tho same author. Out of print. 

3 (1) 1911. Somo statistical and other information logardiog tho teak forests of Burma 

by R. S. Troup. Old of print, ' ~ 

3 (2) 1913. Blue gum plantations of tho Nilgiris (Buoahjplus globulus)^ by tho same 
author. Out of print. 

0 (2) 1017. Statist ies compilod in tho offieo of tho Silviculturist, Forest Besosroh 
. Institnto, Dehra Dun, during 1016-16. Oat of print. 
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SILVIOIJLTDKE .5T2RIE.5— corrfrf. 

Indian Forenl Ittcorda [OJd Series). 

T^.'B.—Th* pari nwnbcr is indicated wit/iin brackets after (he volume number) , 

(6) 191S. Statistic<i compiled in the office of tiio Silriculturiol, Forest Boscarob 
Institute, Dclirn Dun, during 1910-17. Out of print. 

7 (8) 1920. Afforestation of mvine lands 111 tlip Eton all district, U.P. by E. A. Sinythies. 

Old of print. 

8 (2) 1921. Bogonerntion of sni (S/torro rotHf-to) forests, A study in economic ecology 

by B. S. Hole. Out of pi int. 

8 (4) 1022. Artiiioial regeneration in l>en»a1, by A. 1C. Glwsson and others. Out of 

print. 

9 (7) 192S. possibilities of eamplior cnltiration from Ciunamomum eamphora in 

northern India, by S. H. Howard and otheis. Out of print. 

10 (3) 1923. Snl(i9£orcaro&U4t<()yietdtab(cfortbeUnitedl’rovinceswifiianncconntof 

the typos and distribution of •'ll foivsts in the U. P. , by E. A. Smytbics and 
S. n. Howard. Oul of print. 

10 (C) 1024. General volume tables for Sill (;8/mrcn roZiHsfo] clobsified by diametor and 

height, by S. H. Howard. Out of print, 

11 {2) 1926. Oontribn(ion«i foirards a laiowtedgc of twisted fibre in trees,, by H. 6. 

Champion. Out of print. 

11 (3) 1926. Bogeneration with the assist ince of tmngy.i in Burma, by H.R.Blnndford» 
Out of print, 

11 (7) 1026. Volume tables for tent (TVifonn pmnifis) and sal (5/iorcn roftwria) for the 

Central Province'), hy V. K. .Maitland. Out of print. 

12 (1) 1926. Volume ond outturn tables for sol (S/iorta robusta), by ft. H. Howard. 

Oul of print. 

12 (1) 1025. iTIold table for eloir-felled fcal {Sh'irm robtida) coppice, by the same' 
author. Out of print, 

12(6) 102ii. Yield and volunm tables for rWr (Pinm fsnyi/bhW), by the same author. 
Out of print, 

12(0) 1920. Yield and volume tabl"! for deodar (Cedrasdeerfom), by the eamo author* 
Out of print, 

12 (9) 1020. Artificial regenoMl ion in North India, by the 1 line nuthoi , Outof print. 

tI3 (3) 1928. Comnici eial volume lal.lcs for sal (Sfiere/i roftticta) in the wet mixed forests 
of the Bengal Duftra, hy P.-irmn Nand Sun. As. 0-t!-0. 

fl3 (4) 1928. Volume tohics for Ti/ndn (//rnVierff /omes, Bneh. Syn. II, minor Boxb.) 
in the Snnderbnns, Beneol, hy the (.nme author. Ah. O-IO-O. 

tl.3 (7) 1928. Slash in ehir pine {Pinur IrmgifAh) forests: Onuses of formation, its 
^ influenee .and treatment, hy J. E. C. iHirner. Ba. S-O-O. 

tl.3 (8) 1029^ Volumo and outf uni tables for blue pine (Pi«ii» ci<v7m, Wall), byH. G 
Ohampiori, T, D. Hnlicndili ond Pnrnm Nand Suri. Rs, 1.2-0. 

fib (9) 1929. C5ommeruinllimlH'r(lwI«) and Jieartnood volume tables for (Acaeto 
ealtehn Willd.) In North Judin, by the s ime nutlioKi. As, 0*14 0. 

tl3 (10) 1029. Yield fable® for blue pine r utjn, iVnll), by Ilia same nnthots 

Bs. l-O-O. 

tl4 (2) l929. Denudation of the Punjab hills, by B, O. Coventry, Bs.].4-0, 

(6 (1) 1030. Clns Jfiention of thinnings. Out of print 
morntoDaii 
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SILVICDLTURE SEEIES— «wM. 

Indian Forest Ftcords {Old Series) — contd. 

IC (2) 1930. Olojsnry of tochmool terms for ose in Indian ferestey. F^visei as Indian 
For, See. (n s.) 2(1), 1936. 

16 (3) 1931. Standard, commercial and h&artwood volnmo tables. Footoiy Working 
for l^ir (Acacia catechu WiUd.) in North India, by H. G. Champion and I. D. 
Mahendru Out of print. 

15 \4) 19^2. Volume tables and diameter growth carre for semul {Bornbax malaharioum 

D. C.}, by I. B. Uahendru. Out of print. 

16 (6) 1932. Provisional volume tablesand diameter growth curvos for semul {SonAate 

moh&arieumD. C.)intheCentTalProvincGs,bytheBam(< author. Out of print. 

16 (6) 1032. Branch smoUwood tables for5i7M>redro6us<a,3'ee(o»apn2ndis,(7edrus,deodara, 
Pinui exeisa and F. longifotia ; compiled in the Statistical Section, F. R. I. 
Out of print. 

16 (7) 1933. Provisional volumo tables and diamoter growth enrves for Holoplelea 
ttUegnfolia {Utnju) and Treteia nudijlora (putcl), by I.B.Mahendru. Outpf 
print. 

16 (8) 1933. Multiplcyield tables for dcodai (Bedrus deodam Lon.), by H. G. Champion 

and I. B. Mahcndm. Out of print. 

fl6 (5) 1931. Invostigations on the seed and soedtings of Skorca robnsla Gaertn. F., 
by H. G. Champion and B. B. Pant. Rs. I>C-0. 

16(b) 1032. Use of stumps (Boot and shoot enttings) in artificial regonoration, by the 
same authors. Out of print. 

^16 (7) 1032. Notes on Pinus longifoiia Boxb. — Plantations in Bohia Ban and the 
Central Provinces and miscellaneons seed studies, by the same authors. Bs. 
I-IO-O. 

tl7 (2) 1032. Treatment of&a&u[(/traeiaam&icu) in Betar, by S. A. Vabid. Out of print. 

fl7 (4) 1933. Sutlej Beodor— Its ecology and timber production, by B. M. Gorrie. 
As. O-G-O. 

17 (5) ' 1933. Importance of the origin of seed used in forestry, by H. G. Champion. 

fXS (12) 1033. Stand table for gal {Shorea robusta), evcrasicd high forest, by L B. 
hlahondru. As, 0-6.0. 

tl9 (3) 1933. Bcgenci ation and management of sal ( 9Sor*a robnsla), by H. 0. Clinmpion. 
Bs. 5-0-0. 

t20 (16) 1035. Stand table for sal (Skorca rdtmsta), ovennged bigh forest and coppice. 

' V As. 0-12 0. 

Indian Forest Records (Iftui Scries), 

1 (1) 1939. Prolirainaiy survey of finest types of India and Burma, by H. G. Cham- 
pion. Out of print. 

•1 (2) 1936. Study of the soils in the bill areas of thoKnlu Forest Bi^iston, Part 1— An 
investigation of seal-profiles under deodar, spruce, bine pine and eshir, by B. 
McKenzio Taylor, I. B. litahoudm, 31. L. Mohta and B. C. Soon. Bs. 2-2.0. 

*1 (3) 1035. Bistributionofsesqaioxidcs, silica and organic matter in forest sod piofilcs 
- ofKulahillaica.by B. C.Hoon. As. 0-12-0, > 

t2 (1) 1036. Glossary of technical terms fo uso in Indioti Popcstrv. (Reprinted I6i6) 
Bs, 1-3-0. 

^ (2) 193b. Standard and commercial volume tables for Rdtbergia eissoo, by 31, A. 
Kafcazal. As. 0-8-10. ‘ 
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gHiTIOOLTORE SEKIES-eoiiW. 

JndiaTt Forest Jlceords (Nets Series) — contd, 

*2 (3) 1930. Stnndtablo (or cXir(/’mujl'>ni 7 t/o!taKoxl>.)cvciiagcd high forest complied 
in the ISilviottlturo Branch. As 0*12.0. ' 

•3(4) J637. SilvicuKunj and nianngomunt of tho biimhoo (Bcndiirdainiw slricttis),bj 
P. Sr, "O.’ogwn. {Beprinlul 1910). Its. 4*4.0. 

*2 (6) 1037. Stf^'d Mr phts plant |)"r oi’iitM.otc., fot foresl plnuts in liidiK, by J, If. Sen 
(fupta, K« .3*0*0. 

*2 (0) 1037. T'oritiition of InartMood and tie amount in deodar timbci, by U, A. 
Ivahnsni. Its. 2*4*0* 

•2 (7) 1038. .S>noco1ogic.i rlnity of thr forests of Wc»lcin Singhblium with epeoiol 
it'fcrcnec to f hrir gi'olopy, by H. P. Mooney, llx. 4*2*0. 

*3 (1) 1038. Invoitigation into tin- lirst root Iriigih of stump to use when stamp 
planting leak (Terloiia ffmn-Jts) in areas Im^'ing n Keneral IV' st Coast typo of 
climalr, b^’ A. h, Griilitb. As. 0*8*0. 

•3 (2) 1938. luvcstigalioi) into the best dnto of stump ptaiiling tenk (Trclona pmndw) 
at Ih'gur, Dlioni and Top«!ip, by the namr author. Out of print. 

•3 (3) loss. ImTsligalion into the tektive merits of pl.iutiiig teak (2'rflom grandis) 
slumps in |)it« Jitid in ciou bar holes in ntefts having it IVest Coast type ofelimato 
f by ( he K.aine aut hut . As. 0*0*0. 

*3 (4) 1030. Diptcrocnrpui (ffuijim) lotc«ts in Tiidio and their n generation, by J. N. 
f5<m Gupt.i. 11«. 4*1 1*0. 

*b (0) 1930. rnvceligntion into the best ago and dinmotut of slump to usu when stamp 
planting tenk (Tectona grundis) in .srens having o gtncinl I\Vsl Co ist typo of 
elimafe, by A. h. (triilitJi, Bo. 1.0*0. 

*.3 {(’i) 1930. Study of I he soils in tho htU areas of ICaHhinii . An invealigition ofooil 
profilesuiKlcrdetakr, hluo piiii', bilvet lirnndrAiV.byR.C.iroon. 11s. 1*]4*0. 

, *3 (7) 1030. Contiol and eradication of now onlbrcoks of fhe spiko disuse of randtl 
lf!anlalumaN/um),by llaoS.diib S. RangnswaniiandA. L.Oriflith. lls. 1*0*0. 

•3 (8) lOtO. Artifitial regeiiomtioii of (he dry fuel forests of llio Madras Province, 
by A. L. Griirilh. lie, 1*14*0. 

♦1(1) lOiO. ttnuidinn aeikl forebty for Bnrino, by J. II. Brttithwnite, Jls. 3>I2*0. 

♦l (2) 1030. InvceUgation into the relative niorit« and costs of flyo dliTcmnt weeding 
ml Ihods in tlm formation of teak (Tcclom grmdU) pkiitaf ions in nn ni having 
IVestCoaH type of climate, by A. b. GrifliUi. lU. 1*10.0. 

•4(3) 1011. CnRivation of Iho tung-oiltreo (/IfciiriYei spp.) in India, by 31. V. baurie 
and J, X, Sen Qnptn. Out of print. 

•4 (4) lOll, Invcstigoflons into nrtlfitial ngonoratlon det.iil, of the dry fuel forestof 
Madras, by A. b., Gtiflllh. lls. 2-8-0. 

*4 (6) 1912. Sluinppro‘i«ctionin3tndrastr.iknnii‘cries, hylliowimr nidlior.]ls.l-8*0 

♦4*A(1) 1040. Yield and st.ind tablrj for tt!A)t{Teetoiin gtnndit biun, f.) plantations in 
India and Burma, by 31, V. Learie and Bakslii Sant Ram. Bs. 'bb-O. 

♦4*A(2)inil. Provisional ydeld tables for {Dilbergia litsuo Linn, f.) ie the irrigated 
> plantations of fhe Punjab, by halcfhi Sant Bam. ll». 2-8*0. 

♦*t*A(3) 1012. Standard and conitiiereiai vfduinti tables foi teak (Pretoria ffWndi* Linn, fc) 
in the Centr.il Provinces, by the same author. Bs. 2*44). 

't'4-A(4) 1943. Yield and utand t.ablca forral (Shotra rohmUi Gnortn. f.) high foie«t>by 
A. V, (Jriffitli ami Bnhslii Sant llnm. (Beprivird Be. 0>10>0. 
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Indinn Forest Records {Nev> S«n«s)— concld. 

*'4>A(6) 19i7* Gonoial standard and commercial voltuuo tables for Teminedia tmentosa 
W. & A., by A. L. Orifiath and othors. Be. 1-2-0. 

6 (1) 1042. Prob1cmofthcputetenkplantiition(ATeTlsionofBuUotmKo.78ofl932}, 
by M. V. Lanrie and A. L. Giiffitb. Out of print. 

6 (2) 1942. Teak plantation tcchmqoo by A. li-GiiiStb. Outof print. 
fb (1) 104b. BnglishtTanshtionoftbcrcsnltsDfanoiosionDxpcrimentpnblisbedintho 
Froceedmgs of the Swiss BoicstBcscarch Institute, Vol. 23, Part 1 — 1016, by 
Eiin3BuT£cr,tianslationbyA.I<.GrifIitbandC.W.A.8ondennann. Bs. 1-11-0. 

*b (2) 1916. Stomates and c.irly grotiib of somo timber trees of the Malabar coast, by 
A. L. Griffith. Rs. 2-12-0. 

-*6 (3) 1947. Glossary of terms used in plant ecology, by K. L. Bor. As. 0-4.0. 

*7 (1) 1918. Seed stoiogc — ^vrith particular rofoionco to the storage of seed of Inffian 
forest plants, by 1*. V. Bent. Bs. 3-14-0. 

Othe) Publiealions 

flOlO Practical determination of the girth increment of trees, by B. S, Xroup. As, 0-4-0. 

fl916 Note entitled *’ Among the Eucalyptus, " by B. C. Milnord. Bs. 3-1-0. 

tl915 Note on the forests of Java and Madoors, by the same anthor. As. 0-13-0. ’ 

tl926 Elementary Silviculture in Urdu, by Mohd. Hakim.ud-Bin. Bs. l-S-O. 

tl022 Methods of propiring volume and money yield tables for teak wood and volume 
and form factor tables for took tiecs from data collected in the Nilambur teak 
plantation of the South Malabar Bivision, by B. Bourne. Bs. 9-0-0. 

1027 feyetom of filing information on forestry, by S. H. Howard. Out of print. 

*1033 Tables for uso with Brandis Hypsometcr for racasuting the height of trees, etc., 
by E. B. Manson and H. H. Haines, As. 0-10-0. 

' 1010 Bote on some European silvicultural systems, with snggestions for improvements 
in Indian forest management, by B. S. Tronp. Out of print. . 

Manuals, 

1010 Preparation offorost working plans in India, by W.E.B'Aroy. BevisedbyA.M. 
P. Caccia (4th edition). Out o/ print. 

1031 fiilvioultuial Boseoich manual for us° in India, Vol. 1 — (Esperimental Mannal), 
by H. 6. Champion. Out of print. 

1031 Silvicultural Beseuroh Manual for uso in India, Vol. 2. — (Statistical Code) by 
H. G, Champion and I. B Mahondru. Out of print. 

fl020 Manual of Eccest Mensuration, BevisodbyO.E. Simmons. Bs. 3-0-0. 

f 1922 Schlich’s Manual of Eorcstiy, Vol. 1, 1th edition. Bs. 7-8-0. 

*Silvionlturo Bcsearch Code, Vob 2. — Statistical Manual, by A. L. Griffith and 
Bakshi Sant Bum. Bs. 11.2D. 

FubUealions Printed outside India. 

^1021 Silviculturo of Indian Trees, by B. S. Troup, 3 Vols. For fo'csL officers. Bs. 
40-0-0 ; For public sale Bs. 78-12-0. 

MSB Manual of Indian Silviculture. Part I — General Silvicultnie, by H. 6. 
Champion and Part 2. — Sfiviculturo Systems, by Sir Gerald (Rovor. But of 
print. 
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Piibliiations Piinicd ouUtde India — conld. 

Maiiaal of G'nottil SilvioUltatc for Indu, bs' II. 14. Champion anti A. L. OdfQiti 
(Obtainabb'from 'Mc33Ta. Oxford University Prfssj BombajvCftlattMa/MadniB), 
Bs. 25-0-0. 

^■192(5 M' nureinjnls o'" the CubioalConU'itt. of Forojt Crops, Oxford Foitatry Memoirs, 
Mo, 4, by M. D, Chaturwdi. Rs. 14).0. 


BOTAMY SERIES 


Itidian Forest OtiUelim {Hew Series), 

No. • 

23 1014. Prepxration of Indian fi}i.''‘'t floras ond (lesrriptivo lilts, by R. S. Hole. 
Out of print. 

25 1014. Dovclopmoutofthoflulm9ofpt«ssc.s, by the same author. Oulof2>rint. ■ 
tCl 1023. Eiu'alyiitttatntUoplainsofNorUi-We..tlndia,liyR.N. Parker. As. 0.6.0. 
t33 1923. Rjeilyptus trials in tho Simla Hills, by the same author. As. O.S-O, 

f73 1031, ITjr’ianuin of tho Forest Research Institute, by the s,ime author. Am. 
0.60, 

■f76 10.32, Lief of plants collected in West Nopal. As. 0-4 -0. 

*S0 1933. List of ttecB and shrubs fur the Kashmir and Jammu l-'orest Circles, by 
W. J. Lambert. As. 0-12.0- 

•lOff 1042, Hints for botanical collootors, by M.B.Rsiaadn. .As, 0-2.0. 

Indian Forest Mmoirs, 


(N. B. — Thi part number ii iwlkated within braekels after the volume number), 
fl (1) 1011. Some Indian forest grasses and their W'eologv, by R. S. Hole. Rs.^5-8-0. 

Indian I'arvM Petordr (Old Sirits). • 

4 (3) 1013. Useful exotics in Indian Forests (No, l~Proi>)mfuliJlora, DC.), by B. S. 
Hole. Out of jirivi. . » 

i (-4) 1013. On Albizzh latJermil, by tho same aiitlior. Out of print. ' < 

6 (4) lOM-JOlO. Oecolqgy at sal (Shorca robuHa) P.irt I. .Soil-composition,, Itdil 

moistun-, .soil-aeration. P.trt 2, Seedling reproduction in natural , forests and 
its iraprovoment, Part 3, Soll-nemtion aiid witei-cultun'S by tho same author. 
Out of print. 

A (S) 101.5. 7'wnfV*p»Ki Flics ill fntlia by the eimc author. Out of print, 

5(6) 1916. Niw K()e'i(j3 of forest Rra»s Spo^iopacrwi /occi. Hole, by the same author. 
OiU of print, 

■>7(3) 1919. Itopea cimreneh. Halo, by tho rime author. Onto/ print. 

7 (4) 1919. f«9mfiMf<er»iricti{,IIolc,bythe8BmDniithor. Outofpr\nl, . 

tl3 (1) 1927. Illmf rations of Indian Forest Plants. Part 1 —Five spooios of Bipleroe 
catpus, by R. N. Parker. Re. l-OO. - 

tl4 (.3) 1020, Invostigatioiu on Iho mfnsfationisif Pi»»Jtrwt«m conip/aimtimi Barclay, 
ou tho iiccdloH, and of Ptridermiiim himahi/i'me n. ap., on tho sfcm of Pinna 
lonjifolia, Boxb-, Part l.-~DWribntlnn, jiathologlral aliidy Of tho infcotiofls 
.ind morjdiology of tho pnnisileH by JCD. Bngehci*. Rs, ) -12-0, 

ftb (1) 193], lUnalratioas of Indian Forest nuuta, Putt '2.~Fire sfiodics of /Tip. 
Uroearpuo, by R. N, Parker, Re. l-tbO. 
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BOTAN3r BEBIES—conli. 

Indian Foreti Reeotis {OJi iSfcnM)— contd. 

fH (11) 1933. Investigations on the infestation of Peridemium himataytntt, Bagehoe, on 

Pmv« longifolia, Part 2. — Cremariium hinudayetac, a, ep., on Sutrtia epp. 

Distribution, morphology of the parasite, pathological study of the infection, 
biological relationship with tho fino rust, and control, by K. D. Bogchee. 
Be. 44-0. 

tS0(15)1935. Illustrations of Indian Forest Plants. Part 3.— Dip/erocarpiM macrocar- 
pua Vesquo, by B. N. Parker, AnUoptera ollonga Dyer, BcapTmla ghbra Parker, 
Hopea wighiiana Wall, and llcpea fidbra Wight and Arm, by C. B. Parkinson, 
As. O-ld-O. 

Indian Forest Records {Hcve Series). 

•1 (1) 1937. Indian Terminalias of tho section Penlaptera, by 0. E. Parkinson 
As. 0-12-0. 

•1 (2) 1937. Illustrations of Indian Forest Plants, Part 4 . — Ilopeis helferi (Oyer) 
Brandis, Hopea oilongifolia Dyer, Skorca Jlorilnmda Wall., Shorea assamica 
Dyer, and Shorea serictijlaia Tischer and Hntchlnson, by 0. E. Parkinson, 
Be. 1-4-0. 

*1 (3) 1038. List of tho grasses of Assam, by hT. L. Bor. Bs. 2-10-0. 

*1 (4) 1938. Sketch oftho vegetation oftho Aka hills, Assam. A gynecological study. ' 
byN. L Bor. Bs. 8-6-0. 

*1 (5) 1939. Bccontly introduced or othorwiso imperfectly known plants &om the 
upper Gangetio plain, by M. B. Baizadn. As. 0-12-0, 

•1 (6) 1939. Some Indian species of Irteluea, by 6. Lodynrd Stobbins. As. 0-8-0^ 

*1 (7) 1910. Contiibntions to our knowledge ofthomoipbolog}', cytology and biology 
of Indian coniferous rusts. Part I. Oronarlium kimalayensc Bagcbee and 
Periicrminm oriciUale Cooke on Finns longi/olid Boxb., by K. U. Bagcbee. Bs. 
1 - 0 . 0 . 

2 (1) 1940. Common grosses of tho Unitod Provincss, by N, L. Bor. Bs. 9-14-0. 

Out of print. 

*2 (2) 1941. Thyrastaehys oliveri Oamblo, by tho same author. As. 0-10-0. 

•2 (3) 1941. Hopea shingJxng (Dunn) Bor, hy the same author. As. 0-8-0. 

*2 (4) 1941. Somo now Indian flowering plants : Oteditsia assantica Bor, Oamotin 
pueMparcjuis Bor and Slrabilantkes anddmaneasisRor, by the same author. 

As. 0-14.0. 

3 (1) 1041. Flora of tho Aka Hills, by E. Biswas. Bs. 2-2.0. 

3 (2) 1941. Somo additions to tho botany of Bibnr and Orissa, by H. F. hloouey. 
Bs. 2-0-0. 

*3 (3) 1041. Fivo now Indian ond Burmese flowering plants ; Oerop^ia borii M. B. 

Birizadu, RaiMnia lyraia U. B. l^izada, H^lunia roberfsonii hi. B. Baizada, 
Capparis bkamoensis M. B. Baizada, and Phlo^eardhvs poehinii Al. B. Baizada, 
by AL B. Baizada. As. 0-14-0. 

*3(4) 1041. Sliortacodunt oftho geology andfiorC of thohiilzamindarios in Ealafaandi 
State, H. F. Aloonoy. As. 0^4-0. 

(6) 1941. Kew Indian and Burmosa species, by E. L, Bor. As. 0-10-0. 

(6) 1942. Boliot vegetation of tho Shillong plateau — Assam by tho same Author, 
Bs. 2-2-0. 

’*3 (7) 1942. SketdhofthofloraofthaBailadilarangoinBaafar Stato,hyE,F. Alooniy. 
Be. 2-0-0. ' 
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UOTAmr SERTES-confM, 

Olha Publications. 

192ft Foicat Flora of tho Andaman lalamls, by C. F. I’arkinsoiu Out of prini, 

1933 Forty irc« common in India, by R. N. Farker. Out of print. 

1928 FotO«t flora of the Chnkraia, Dabra Dun and Saharan]mr forest divisions, U. P., by 
T7[)cndninntb Kanjilal, TJiiid 12dilion, roviecd and enlarged by Banaiit Ztat 
Gupta. llcpHntti 1950. Rs, 4-1-0. 

Jfanuah 

flOSO Jlfanual of Botany, by It. S. Hole. (Reprinted), Its, 2-0-0. 

(Puhlieations Printed Outside India) 

1921 Indian QVoea, by Sir D. Brandis. Oulof print. 

UTO-ISATION SERIES 
forest JBuUrfins (Old Scries). 

No. 

6 100b. MccIiaiiicaltOits ofsonio Indian Timbors, by W.H.lSvorott. Out of prini. 

Indian Forest Uullclitt (AVw Scries) 

3 1911. Rshtive strength of natural and pluntatlim-grorm tcik in Burma, by 
R. S, Peat>-on, Out of print. 

13 1013 Lipto Protector as a possible means of preventing timber from npb'tting 

svbile BC.asiJning, by R. S. Pearson, Out of print, 

14 1013, Furiher note on tliu reli f Ivo strsnglh of natiiml and plantatlon-gron’n toak 

in Burma by tho same author. Out of print, 

16 1913. 'rcehuicalpropertU'aoftimbsr withapowlrofiTencolo Cedrein toons vrond 

while Masoning by tbo s.imo author. Out of print. 

+10 1913. Note on ( 7 «mAar (GwWina orbortn, Roxb.), by A. Rodger. Ah. 0-3-0- 

17 1913, Noto on tnjn sal or vrngai (Pteracarpus mnrsupium, Koxb.}, by tho same 

author. Out of print. 

18 1913. Note on Slim or (2'crmmalHj tomentoto, W, 35 A.), by the enme author# 

Out of print, 

flO 1913. Nolo on brnUjlf or nant svoaJ (Lagerslro'mia iancolata. Wall.), by tbo 
aanw aulhor. .A». 0-3-0. 

20 1918, Note on svtdan (Ouijeinia. dnlbergioidis, Brntli), by tho Haiao author. 

Out of print. 

21 1913. Noloon<iAawntoriiolli(ii«o!7ris*tMfat(/o/w,Wnll,),l)y thosamo aothoh. 

Out of print. 

26 19J1, Resin industry in Kum.ion, by E A. SmytliiiM, Out of prini, 

27 1916. Note on blnokvvood (Dalbeipia VxUf'dia, Ito.sh.), by E. Jlcnskln. Out of 

print, 

28 1016- Koto on dbanri (Lagrrstroemia pan ijlora, Roxb.), by tho «amia author. 

'Out of print, , 

+29 1016. 'Ndteon4uiid'(*timlior(//«M‘t»rtt» n*'«of,Lam.),hy R.B.Peatnon. As. 0.8-0. 

84 von. Noteonredwndota^Pttfwwrpttssnntnlwnis, JAuo.'f.),byT. A. VAhitehekd. 
As, O-C-0. 
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UTILTSATIO:? SERIES— CMt./. 

Indian Format SnllHint (Ilete Strips)— .cml'l, 

35 1917. Note on babul (Aracia arabiea, WiUJ.), by .T. D. Slnitlnnd Kirwan. Out 
of print, 

t3(i 1917. Note on hokin or hmpatia timber (Duabanga tonneratioirlci Ham.), by 
- R. S Peareor. Aa. 0 J41. 

• ' 1-37 1917. Contraction and warping nhicb takes place in Finns longifolia timber 

while scisoning, b> the Stimc author. As, 0-1 1-0. 

•f39 1919. NotoonAiWuiff t mb«r {Dipt- rocarpwi pilosus, Roab.), by the same 
author. As 0 6-0. 

t40 1920. Note on^iymm I. nja ir or jBiii! wood (Jiajeritfo'mii flta.regina e),V.i!tz. by 
tlie same author. As. O-O-O. 

t42 1021. Note on AsMk tAdim eorJiyofw. ll>-k. f.)by C. E C. Cor. .Vs. 0-8t0. 
t43 1021. Note on O'tiiM leo^iVr. Rorb., by til” stnis author. As 0-S-O. 

fit 1921. Noteon«’ii/lo-ojllmwo3d(/?4mis*wi/il<»lnrf'*am),bytliosnmc author. 
As. 0-10 0. 

t48 1922. Not'‘on/in'faior;io«ffaI(r«rmiiishflpBnfeuJa<a\V.AA.),byR.S. Pcataon 

• As. 0-fi 0. 

t49 1922. Not'' on thingan (ffopea wloroto, Roxb.), by A.Rodgcr. As. 0-7-0. 

. ffiO 1922 'S&aongurjvttO'langin (Dipter3cnrpiM8pp.),compiledtby W. A. Robert, 
son. As. 0 -4-0. 

61 1923. Invest igation ot eertnin faetors coneorning the resm-tapping industry m 
Piaut fongi/btia. by II. G. Champion. Out of print. 

63 1923. Summniy o( results o£ treated and untreated crpcrimcntal sleepers laid 
in the various raitaa) systems ot India, brought up to date by R. S Pearson. 
Out of print. 

5i 1923. Hr}* slides and ilmnes (net slides) being ostiacts from note on American 
logging practice, by 0. 0. Eogcra. Out of print. 

65 1923. -Vnimal Imuligc, caterpillar tractors and portable sawmills, by the same 
' author. Out of print. 

55 1034. Rcjwrt on Iho tail values of Indian myiobalans and Burma Tcrminaliaa, 

• by .T. A. Pilgrim. Out of print. 

fB7 1024. Tan investig.ition of tlio Burma hill pine, Finns Ui-isi/a bark hnd^ymto'fo, 

’ Xylia dolabriformis, by the same ontbor. As. 0-3-0. , 

t69 1925. ' Summaij' of results of treated and nntTested c.rpcnroDntaI slcopors laid 

• in the various mdway systems of India, brought up to date, by J. H. Watr. 
R". 1-14-0. 

’ "too 1926. Nolo on oin<v (Artoeorpus hirsnta. Lamk.}, by C. O, Hilpon 
As. 0-7-0. 

04 1926. Summary of resnlfs ot laboratory erperiments with diffoicnt wood presorr- 
V ing antiseptics, by S. lOiraesam. Out of print. 

86 1025. Note on the working qualities of some common Indian timbers, by H. K. 
Kinns. Out of print, 

88 WithdraKn. ^ 

'f69 1927. Hcchanical and pliysical properties of Himalayan Spruce and silver fit, 
by L N. Sramnn, assisted by C, B. Ranganathnn. Re. 1-1-0. 

1929. List of trade names of Indian tjrabefP. BrrtW as Indian For. See. (n.e.) 

T (7), 1038. 
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XmtTSATION SBIlIBS-{(»nW.) 

Indian Voretl Jin'^'Unt (JStw (conW.l 

72 1029. Instrnctiong for tho opcralioa of tho timber seasoning kilna> by S. N« 
ICnpur. Out of print. 

74 1931. Summary of results of tierted osqiorlmontal sicepm loid in tho TOrlous 
railway systems of India, brooglit up to date, by F. J. Popham. Out of prtni. 

76 1931. Pworvation of Indian timliors — tlio open tank pioccss, by tbo same 

nutlior. Out of print. 

77 1932, IdoniiGoation of important Indian sleopor wooils, by K. A. Ohowdluay 

Out of print. 

*S1 1933. Tost mg and section of oommoFcial wood prcsen’otives, by S. Kamesani. 
M. 0-14-0. 

*84 1034. Identification of tbo commeromt timbers of tho Punjab, by K. A. Chow* 
dbury. lis. S-O-O. 

*85 103t. Kscord of fho icsuKs obtained with osporimonlal treated Blcepctti laid in 
the Indian Railirays botwcon 1011 and 1018 by S. KomcMm. As. 0*8-0. 

90 1935. Oflieiat list of trade names of Indian timbers, iltvifcd an I/vlian For 
Fee. (n.8,) I (7), 1038. 

*02 1941. Testing of paelcing cases for army booU and snggejfeil improvements in 
tboir design, by F.D, Limayc. As, 0-0-0. 

03 1041. Indian timbers for tool halve I and handles, by tho same autbor. Out of 
print, 

*04 1941 . Spscilbiition for fho inspection and passing of liolvcs and hammer handles, 
by tho BSmo author. As. 0-4-0. 

*05 1041. StielcingtimburforairnaasDning. byM.A. Rohman. As, O-S^). 

*00 1941. Diying of wood fuel of Shorm rohutbt (sol), Ktryenia JairAoiana (jatnan), 
Maefiilus dutkiri (kauta), by tho same author. As. 0-4-0, 

•97 1941. Rxperiments on tho air-seosonbg and notes on tlw passing of cal slcepcta, 
by tho same author. As. 0-7-0. 

*08 1941, Indinect-lieoted InlenmI-fan fornapo Iciln (blowor-oiim-fumoco kiln) for 
drying paekiug case timbers, by Sf. A. Itehman aosisted by Tndcr Kisben Kapur, 
As. 0-5-0. 

*00 10 II, Piopcrtips, ppoparation and testing of helves and tool bandlo timbers, by 
V. 2). Llinayp, As. 0-8-0. 

§100 1041. IVTapping and picking papors from uJla grass {ThemeJa ahiiidianacea 
Itidlpy Syu. dntAMria ffigantra Gir.), by 31. I'. Bhnrgava and Clmttar 
Singh. Feprinted 1015). As. 0-0-0, 

103 1041. .Tuto oultings for paper pulp, by SI. P. Bhargnva and -CK. Nayer. Oat 
of print. 

*104 1942. Siudips on cosMar croorote as n wood pmerralivp. Port 1.— -Orewolo 
cxlraeted from timbers in cerviop, by U. Xoniynnamurli and V. Iksuponathan. 
As. 0-12.0. , 

*105 1011, Variation of Iho electrical rfsistanro of Iiidiim tirabcm with moisturo 
content, by T), KaTayatinmiirti, Afi. O-S-0, 

108 1042. Slhiinfnt'tiiro of nowsprini, ehe.ap papers and boardi. (Inlerim wporl on 
the invpsligalioiiB earriod out at fho Point Rest arch lusiitiito, Mira l)tin)< 
by M. P. Blmrgava and S. Knrtor Singh {Feprinted 1045). As. 0-12-0. 

§110 1042. Short nolo on wood iircscrration lor u'icro in India { by IJ. Natayanamutti 
(FtPiscif 1045). Ks, 1-8.0. 

^noj^n)Diui« 
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OTTLISATION SERIES-(e«i«i.) 

Indian Pored BidUlina {Peto Series) — (cOncM.) 

§111 1042. ChKipandaimploiypesof touts for the treatment of timber by tbodipping 
steopingor open tank process, by the same author. {Eeprinl (11914). As. O-G-0. 

*112 1912. Interim report on the manufacture of kraft paper from bamboos, by M. F. 
Bhnigava and Chattar Singli. Out of print. 

*113 1912. Interim report on the relation betneen rate of grontb and strength of 
natural and plantation teih, by V. B. Lunnye. As. 0-7-0. 

§114 1942. Note on the treatment of greon hdllong [Dipterocarpus macrocarpua 
sleepers, by B. Narayanamurti. As. 0-4-0. 

§116 1942. Hoit to distmguisb bctu’ccn tlic sapirood and hoartrrood of sal {Slioria) 
robusta), by K. A. Choudhury. As. 0-4-0. 

§110 1943. Studies on adhesives Part 3. — Casein glues, by B, Nnrayunamnrti, V. 
Banganatlian and Mohammed Ikrnm. (Reprinted 1943). As. 0-8-0. 

§117 1943. Trstmg of paoking-cnscs and some suggested iniproscmciits in the design 

of such boves, by V. B. Limaje. (Revised). As. 0-1-0. 

§118 1913. Studioi in fire resist ince. Fart 1. — The lire resistance of some Indian 

timbers, (a) The rate of buimng, by B. Namyanamurti and It. Gopabohan. 
As 0-6-0. 

119 1943. Wood m mechanical and chemical engineering, by B. Xarayanamnrti 
Out of print, 

§120 1945. Studies m permeability Fait 1 . — A prebminnry note on the permeability 
of wood and other matenab to air, by B. Namynnamuiti and A. Piimshotiiam 
As. 0-6-0. 

§121 1044. Tests on the suitability of Indian ^oods for tbo manufacture of tortile 
and jute mill accessories Part 1. — ^Substitutes for persimmon and cornel for 
cotton mill shuttles, by JI. A. Rehraan ond Cbhed i tal. As. 0-4-0. 

122 1043. Tests on the suitability of Indian woods for the manufaeturo of tertilo 
and jute mill accessories. Fart 2. — Caro and seasoning of uood for bobbins, 
picker arms, and juto mill rollers, by Ik A. Rchman. Out of print. 

§123 1944. Bctailoddesignof timber roof trusses made with wooden disc dowel joints, 

by V. B. Lima} e. As. 0-6-0. (Combined with Indian For. Ree, (n s.) 3 (1) & 
Indian For. Leaflet 31). 

§124 1945. Indian woods for battery separators, by M. A. Rchman and S. M. Ishaq. 

_ As. 0-12-0. 

§126 1915. Ground nut proteins in the sizing of papers, by Ohnttar Smgh and ICartar 

Singh. As. 0-9-0. 

■■ *127 1942. Interim report on the pulping qualities of crushed and uncrushed bamboo 
chips, by M. P. Bhargava and Chattar Singb. As. 0-9-0. 

*128 1942. Report on tlio discolouration of bloaehed bamboo and grass pulps during 
8tomg(^ by 31. P. Bhaigava and P.C. Batra. As. 0-5-0. 

*129 1946. Bamboo for pulp ond paper manufaoturc. Farts I-III, by 31. P. Bhargava. 

As. 0-9-0. 

*134 1942. Comparative study of some* Indian China clays as paper llllots, by 31. P. 
Blmtgava and Chattar Singb. As. O-S-O. 

•137 1947. Preservative treatment of bamboos. As. 0-14-0. 

^ • 

*139 1918. Durability txiftls on glues and plyvvoodp by D. and 3’. N* 

Pando. As. 0«10*0. 
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UTILISATION SERIES— (cowfcT.) 

Indian Porrsl 

2—4 lon. Test'^ig of ludiaii woods for ammunition bo\ci. Parts 1, 2 and 3, by V.D. 
Lim-yu. {For itfficial «s’ on'y-) <•/ ;>*■/»/. 

§5 19fi. Hot air kiln for ecosuniug halt-wjoiights of sbultks, bobbins, bolvcs, 

jiicKcnitins, etc. by Jf. A. Itehraaii. As, 0-1-0. 

SO 1(1 il. fiomo c'cpoiimcnls on cork enbbUttttcs, by D. Narayaiiaimiiti, J. N. Pando 
and D. 0. Roy. As. C-C-0. 

§7 1911. Krwiypoof vencprdiyinnr.itk, byM. A. Rcbmannnd Sultan Molmmin d 

{Itcprima 1015), Ah. 0 (1-0. 

SS 1911, Wooden polos for ovorboad olcetiic transmission, by V. D. Limnyo. 

As. 0-1-0. 

9 19 12. CImtco il for producer gas for lorries and buses, by S. Ramaswnmi. Super- 
eedfd hj Indian For. Leaflet No. 35 Cbemistry Series, 1943. 

10 J0J2, Pioliminary note on tbo uso of prolnminb os adhesive, by D. Naraynna- 

muiti and V. Raiicnnatlmn. Out of print. 

11 1912, Tipes of limbor seasoning kilns suilsblo for diying Indian woods, by 

.V. Itebinan. Jteviwl awl iupcraali't by Indian For. Leaflet No. 34, 1043. 

l.S 1912. PifoMoriangslres-iesfort-omeimporlontrmliau .inibors, by V. D. Limaye. 
Suptrgedul by Indian For, Jtcc. (n.s.) 4 (1), 1010. ■ 

14 19 12. PioUmiiniy note on tlie suU.ibiUtv of Indian woods for lottery separators 
by Jf. A. Relnnau and S. 51. Ishaq. Out of print. 

§15 1942. Studies on adhesives, Port l.—41rouml->mt protein ndlicsivcs for plywood 
by D. Narayanamurti and others. {Fethed and reprinted 1044). As. 0-4.0. 

§10 19)2, Studies on adiiesives. Part 2 — Oroimd-nut protein formaldchydodispcr* 
ftions na plywood iu1iiej<ive. by D. NnmyananiuiU and Ifarlnr Singli. (Itciised 
and upi inlal 191 1). Ab. 0-0-0. 

§17 1912. Interim report on tho suitability of eomo Indian species for aircraft con- 

htmetion, Miihclia species (champ), ly’ V, H. Liihayc. Oat of print, 

*21 1012. Hon to identify timbers, P.n( 1. — ^Hinls on tlie ideiitincalion of Indian 

timbfr-, by E. A. (.'liondhury. (Sttond edition). As. 0-0-0. 

2i 1912. Plynooil eonlainera, by SuU.ui Molinminad. Out of print. 

*25 1012. How to identify timbers, Part 2. — ^Timbew for holvci and tool handles 
hy K, A. f-'ljondluuy. {lieprinted 1915), As. 0-0-0. 

§20 1912. Itoet.sngul.ir Plywood Containcis. As. 0-0-0. 

§29 1912. Selection and fiolil Icsliii" of aireinlt quality “jinieo and fir, by V. H. 

, Limayc. Ae. 0-1-0. 

§31 19)2. Wood dise dowel joinln In timber fiittiied Mrueturea, by V. I). Liinayo 

. (Reprin/id 191 1) Ckuubined with /wdm JV*r. J?fr. (n,«>.) 3 (1) and i'or. IJuU. 
123. A... 0-00, 

§33 1013. Hel.'iilcddesigitofUndKn roofi'msRe>iin.uU''withwoodandisO(lowcI Joints 

by tlio same uuthor. (Sujirifeded by For. litiH, 123). As. O-O-O. 

§.74 1013. I’.tjirooftimlsiriteasoningluliMmiHaiilefordiyinKlndlnnwoods, by 51. A, 

Relnnan (Indian Foixsl Irfnflet No, IJ o nVd). An. u-fl 0. 

§37 1913. How to identify limbors, Part 3<— 'J'lUiliors for inotoi Joiry bodice,, by 

K, A. Chowdhuiy, As. 0-0-0. 

' {39 I043t Bamboo pill oy ointmont boscs, by Sultan MoUftOiwodi Otdttf prittl f 
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UrniSATIOlT SEEIES— (eonia.) 

Indian Foreet Ltafieis — (eontd.) 

*40 1943. Studies on adlicsircs, Part 4. — Pnrthcr note on proinmin ndliesircs, by 
D. Nnrayanamurti and V. Eanganathan. (SeprMed 104G). As. 0-7-0. 

§41 1943. Studies on adhestres. Part 6. — A preliminary note on cold sotting urea 
formaldehyde rcjin adhesires, by the same authors. {Jieprinted 1946). As. 
0-4-0. 

§42 1943. Prelimmary studies on improved wood. Parti. — A study of tho impregna- 

tion of n ood u ith lesms, by B. Harayanamurti and Kartat Singh. {Seprinttd 
1945). As. 0-9-0. 

§43 1943. Air oondenser kiln suitable for tho pcasoniog of coopomge woods and 
paoldng case timbers, by Id. A. Bohman. As, 0-C-O. 

45 1943. Piehminory studies on improved vood. Port 2. — ^Laminated wood, by B. 
Narayanamurb and Kartar Smgh. Out of print. 

§46 19 13. to mdontiiy timbers, Part 4. Timbers for bo'-es and packing cases 

by S. S. Ghosh. (Stprinted 1945). As. 0-0-0. 

§49 1943. Interim note on inner coatings for plywood containers, by Wood Preser- 
vation Section, P.B.I. As. 0-4-0. 

*50 1943. How to identify timbem. Part 6.— Timbers for gun and riflo_ parts, by 
K.A. Chowdhnry and K. N. Tandon. Out of print. 

§61 1943. How to identify timbers. Port 0. — Timbers for camp fnmitnro, by K, A. 
Clioadhnry. {Heprintei 1945). As. O-G-O. 

§62 1943. Studies on adhesives. Part 0. — Preliminary note on tho use of sunn hemp 
seed proteins ns plywood adhesives, by B. Naroyanamurti, V. Eanganathan 
and B. 0. Boy. 0-4-0. 

§67 1948. Pnmaco heated veneer drying kiln suitable for tho seasoning ot veneers 
for the manufacture of plywood, by M. A. Bcbman. As. O-G-O. 

53 1943. Studios on adhesives. Part 7. — Bape seed prolrin-formaldehyde dis- 
persions ns plywood adhesives, by B. Harayanamurti, V. Bonganathnn and 
B. 0. Boy. Out of print. , 

69 1943. Studios ou adhesives. Part 8. — Adhesives from oil-seed cakes and whole 

seed meals , by V. Bangonatiian and B. C. Boy. Out of print. 

§61 1945. Kiln drying sohedulo for seasoning of veneers, by M. A. Bohman and S. M, 

Ishag. As. 0-6-0. 

*63 1944. Studies on adhesives Part 9. — Tar-acid, formaldohydo resin adhesives, by 
B-Karayoiinmurti and Kartar Singb. (Jleprintei 1040). As. 0 0-0. 

§65 1944. Conditioning chamber for plywood, by M. A. Bohman. As. 0-0-0. ‘ 

66 1946. Indianwoodsforpeneilmaking, by JI.A. BehmanandS. M. Ishag. Out 
' of print. 

§67 1944. Some greund-nnt protein glue formulae and their application, by B. 
Naiayannmurti. (Feprmttd 1046). As. 0-4-0. 

'■ §68 1944. Koto on sap stain and iia prevention, by B. Nnrayanamurti and J. N. 
Ponde. As. 0-G^. 

§77 1046. Proliminaiy studies on improved wood. Part 3. — Compiegnatcd wood by 
B. Narnyannmnrti and Kartar Singh. As. 0-9-0. 

§78 1046. Bending of dds, by M. A. Bohman and S.M. Ishaq. As. 0-6-0. 

70 1045* Laminated skis, by B, Narayanamnrti and Rangauathan. Out of 
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immSATION SEBTES— (ewiW.) 

Indian Forest Leaflets — (concld.) 

I 

§80 1946. ladex of tho Series “ How to identify timbers ” Parts 1—0, by K. A. 
Chorrdhiuy.S.S. Ghosh and E.H.Tandon. As. O-G'O. 

*■07 1947. Studies on adhesives Port XU. — Preliminary note on orcsol-formaldohydo 
and otcsol cascin-forianldchyde adhesives for plywood, by B. Narayanamurti, 
V. Banganathon & 0. P. Agcintal. As. 0-3-0. 

*98 1948. Proliminniy Studies on improved wood. Part IV. — Impregnation of wood 
w ith uica-fonnaldohydo resins, by D. Narayanamurti and J. George. As. 0-3-0. 

*09 1048. Studies on tho storage life of adiiosives Part I. — !Fcga-gluo film, by D. 
Narayanamurti and J. N. Pande. As. 0-8-0. 

*100 1018. Studies on adhesives Fart X. — ^Adhesives from eastor seed cake and its 
proteins, by D. Narayanamurti and G. D. Bagg. As. 0-4-0. 

*101 1948. Besistaneo of wood to corrosion by hot chemicals, by B. Narayanamurti 
and y. Hangonatban. As. 0-2-0. 


Indian Forest FIcinoirs. 


{N.B. — Z%e part number is indicated within brackets after the volume number.) 

1 (1) 1009. Indian woods and their uses, by R. S. Troup. Out of print. 

2 (1) 1910. Prospoote of tho match industry in the Indian Empire, with partioulars 

of proposed match factory sites and woods suitable for match manufacture, by 
the same author. Out Sprint. 

S(2) 1018. On the economie value of Shorea rohuta (sal), by R. S. Pearson. 

Be. 1-12-0. 

Forest Pamphlets {Old Series). 

4 1009. Lao and lac cultivation by B. N. Avasia. Out of print. 

7 1009. Andaman morblo-wood or zebra-wood (Diospyros kttnii, Hicm), by 
R. S. Troup. Out of print. 

10 1900. Burmese leza wood (Lager^rocmia tomenlosa, Prcsl.) by tho same author. 

Out of print, 

11 1909. Catallia wood {Oarallva inlegerrima, BO.}, by the same author. Out of 

print. 

12 1010. Pctwun or trinoomali wood (JBcrryo ammonila, Roxb.), by tho same author. 

Out of print, 

13 1909. Burmese in wood {Dipteroearpus iiiberculatus, Eosb.), by tho same author. 

Out of print, ' 

14 1909. Burma padauk (Plerocarptis macrocarpus, Xurz), by the samo author. 

Out of print. 

Forest Pamphlets (New Setios). 

1940 No. 1 (Wood Preservation Series). — A short note on wood preservation for users 
in India, by B. Norayanomurti, Out of pint, 

1940 No. 1. (Timber Testing Scries).— ludiau substitute for Oregon pins, by V. D, 
Imaye. Out of print. ‘ 
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UTIMSATION SEMES— (coniif.) 

Indian Forest Seeorita {Old Series), 

{N,B. — The part number ti indicated loithin braelets after the lolume number.) 

1 (3) 1. 190S. Ptrro-arpna da’jrrglotdei RoyI. {.Andaman padauh), by B. B. Osmas- 
ton. Out of print. 

3 Present position and future prospects of the cutcU trade into Burma, by R. S. 
Troup. Out oj print. 

2(2) 1910. Fissibilityofjoine Indian woods, by the same author. Out of print. 

3 (2) 1912. Antiseptic tro itmcnt of timber m India with special reference to railnay 
sleepers, by I! S. Pearson. Out of print. 

3 (3) 1912. Inrc-itipaliuii of b imboos ns matsnal for production of paper-pulp bv 

W. Rnilt. Out of print. 

4 (6) 1013. Utdmtion of bamboo toe tho manufaoturo of paper pulp, by R. S. Pearson. 

Out of print. 

6(1) 1913. Tca-boxindustry in Assam, by tho same author. Out of print. 

6^3) 1913. Invpstigition of savannah grasses ns material tor production of pnper- 
• pulp, by W. Rnitt. Out of print. 

B (7) 1910. Economic use-, of roiha grans {Cifmbopogon martini', Stapf), bj-- E, S. 
Pearson. Out of print. 

6(3) 191". Thitii (hIrlaaorrJiora mitata. Wall), with special rofcrcnco to tho olco- 
rosin obtained from il . by E. Bensfcm and A. Rodger. Ont of print. 

0 (4) 1018. Further note on the nntlseptio treatment of tunber, tccordmg results 
obtained from past cxpcnmcnls, by 11. S. Pearson. Out of print. 

0 (0) 1018. Preparation of turpentine, rosin and gum from BosiuVia serrata (Rosb.),’ 
gum olco-re>in, by R. S. Pearson and Pumn Singh. Out of print, 

7 (1) 1918. Prcluninary note on tbo seasoning of somo Indian timbers by natural 
methods, by R. S. Pearson. Out of print. 

7 (2) 1919. Portlier noto on 'Ihihi {iManorrboea uiitata, Wall.) with special rcfcrcnco 
to the oko-resm obtained from it in tho Lawksnwk ond elnt States, Southern 
Shan Statis Forest Dirision, by P. A. Wright. Out of print. 

7 (6) 1919. ^'otc on tho incclinniuil strensth and sea oning properties ol Sborea 

ribusla (sil) limber, by R. S. Pearson. Out of print. 

8 (1) 1921. Report on bio and slicllao, by A. P. Lindsay and C. Al. Harlow. Out of 

print. 

9 (1) 1022. Rc-sults of antiseptic treatment of sleepers. Note on tbo Indian slcoxier 

markot, iceoid of diir.ibility, tesU on treated sleepers and conclusions arrived 
at therefrom, by R. S. Pearson. Out of print. 

0 (6) 1022. Further osperimenis in tho air-scasoning of Indian timhcis and general 
recommendations ns to sc,''Soning methods, by 0. V. Sweet, with a olmptoc on 
“ Damage to timber bj’ insects, ” by C. F. C. Beeson. Out of print. 

to (9) 1923. Work of extraelion of broad gauge sleepers from Xcpal, by J. V. Collier. 
Rs. 1-11-0. 

tl0(6) 102'1. 'AnnRsisoftho tanning properties of certain Burma Lagerstroemiae, by 
E. Pasiipati. Reported by J. X Pilgrun. As. 0-7-0. 

|10 (7) 1921. ^ Interim rcpoit on tlio work under Projects K6. 1 and Nil. 0, by tbo seotion 
of timber testing including tbo' results of tho mechanical and pbysicaLtests on 
certain ot tho commoner indian timbers up to end of 1922, by L. N. Scaman> 

0.9.0, 
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■DllLISATION 8EBTES— (conii.) 

Indian PoreM Pceorda {Old ScriM)— (contd.) 

10 (0) 1921. Tanning invcstigntiou of some Biirmcso Dipterocnrpi, by J. A. ]^ilgriiiik> 
Oul of print. 

tl0(10) 1024. Mongrovcs of South Ton is iTim. Being an noemmt of nn inrestigation of 
various procluctii of tlic liltoial fonstii of Smithem Burma by the name author. 
As. O-IC-O. 

10(11) 1021. llurina oak and olicstnnl tans, by the Bftmo author. Ro. 1-1-0. 

fll (9) 192.>. Summary of Invcstig.v(ioiw on bamboos onti ginsecs foi Paper-pulp, by 
W. Raitt, As. 0-8-0. 

fll (10) 1925. Antiseptic treatment of .Vssam timb.’*w for Railu.vy elecpora, by J. H. 
IVarr, nsristed by S. Kamesam. Rs. 1-14-0. 

'|■12 (3) 10»20, Second interim report on work under Project No. 1, by the seetton of 
Timber Testing including tlio results of tho meciusnicnl and pitysical tests on 
cortntn of tlio eoninioner Iiidisn timbers up to end of 102 1, by L. N- Seaman 
assisted by C. R. Rangnnathan. Rs. 1-12-0. ' 

fW (1) 1029. Burma luraboo pulp sutvoj', by W. Raitt. Rs. 2-10-0. 

fl7 (7) 1933. Interim report on work under Project No. 2. .‘stionglli tests of timliois 
in structural sirea, with test restilh, up to 1032, by L. N. Seaman. As. 0-2.0. 

♦18 (10) 1933. Tliirtl Interim repoH on Project No. 1. — ^Plijbieal and mccbanical 
pixipertio i of woods grmv n in India, by V. I), Limayo. Us. 4-4-0, 

120,(13) 1935. Results of experiments on the I.'ln-dr>’ing of Mood with oronirod nir, by 

' S. N. Kapur. As, 0.8-0. 

20(14) 1931. Interim report on woik under Projeet Vlll.—Tesling of Indian timbers 
for veneer and plywood, by \V. Nnglo. Out of print. 

Imlian Pored Jtccordx (A'cw 6'erfe>) 

*1 (I) 1930. .Slirinicnge aliidies on Indian woods 1. — Ktics’t of bigh lompcmturcs on the 
siirhikage and nioistUR* equilibrium of wood, by S. N. Kapur omi Arix-uI-Rch- 
man. Rs. 1-8-0. 

*1 (2) 193C, Exiierimeirts on tlio nir seasoning of sottiiood railway elcopcrs, by the 
same aulUors. Bs. 1-4.0. 

*1 (3) 1930, Results ohloined with a timlier drying kiln iiented direelly by fomaoo 
gasas, (lleimpot dnd Boslcr’a double firing gcnonitor Kiln), by 8. N. Kopur. 
Out of print. 

1 (4) {Wilhdtaivn), , 

1 (5) 1937. Second inlorlm report on work under Project VUl (Testing of Indian 
timbers for veneers and plyn ood) by W. Nnglo. Out of print. 

1 ( 0 ) iWithdram), 

I (7) 1938. OiUeial list of trade names of Indian Timbers. (Bcitserf 3rd iditfon). 
Oul of print,^ 

1 (8) 1030. Air bcasoning cImractcnsUcs of some fmlian woods (Supplement to the 
M.snuai on the nir seasoning of Indian limliera), bj K. N. Kapur and M. A. 
Rehrann. Out of print. 

§1A 1939, Comparative strengths of some imporlinl riidle.n timbers and their UBca 

by V. TX Lima>c> {ttrprinlid 1913), As. 0-12.0. 

♦2-(l) *19.70. Kormation of piowth lings in ludtnu Iri-ei, Part 1-— {«) fAiV (Pinun 
longifolia), {0) eulcli {Acoria cikchu), (e) Jaiirni (Puricniu Jamliokna), (d) 
liiiirol {Termiwitia tomnifow), (e) anl (SAorro rofn/sbi). (/) irtnid {Bomlas 
tnalahartcteut), and (ii) teal. (i'ectoaaffrtcjiJis), by K. A. Uliowdliuty Bs, 2-2-0. 
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OTILTSATION SEItIES-(cwW.) 

Indian Forest Jleeords (Nete iSeriM)— {oohtd), 

*2 (2) 1010. Formation ot growth rings in Indinti trees. Part Z[a.)OIiamp(M{ehdio 
duimpaca), (6) IjjUo {Albiaia kbhd.), (e) tissoo' {Oaibtrgia tUsoo), Id) toon 
{Gcdrda toona), by the game author. As. 0-12.0. ' 

•2(3) 1810. Formation of growth nnga in Indian trees. I*art3.— Astudyof thooffcot 
of locahty, by the same author. He. 1-0-U 

•2 (4) 1011. Third mtcnm report on work under Project Fill (Testing ot Ihdinn 
timbers for \cnecr8 and plywood). As. U-9-0. 

*2 (6) 1011. H%perimcat on the air acasoningPiMiMtonffi/ofiofc/ifr) sleepers in tho East 

Almorah I)i7ision, U.P > by M. A. Kclmian. Rs. 1.2-0. 

*2 (0) 1942. Therinal con JucUv ity of Indian timbom. Part 1.— Variation o! conducti- 
vity witli dcnsit,! in the air-dry condition at ordinaty tempciatuic, by I>, 
Earayanamurti and V. liangnnatlian. As. O-O-O. ’ 

2 (7) 1042. Indian ti(ah»r< for aiioraft and gliders, by F. D. Limayo. Out of print. 

*2 ($) 19 ]2, Tcstini! and suit ibility of InJian timbers for plywood tea chests, by F. B. 
Iiimiic and Saltan Mohammed. As. 0-0-0. 

♦2 (9) 1042. Testing of .tiiiiniiuitKin boxes, by F. D. Iitmayo. (For official use otdy.) 

*2 (10] 1012. Sui r V of the seasonal variation of the moisture content of Indian woods 
bj-M. AUhmiti. Rs. 1-1-0. 

2 (11) 1942. Maniifauturc ot plyn md m Indio, compiled by S. N. Kapur. Out of print. 

§3 (1) 1943. Timber roof trusses with solid wood disc dotrel joints, by F. D. Ltmoyo. 

{Oombint'l \v ith I ndian Cor. Ltafil Jib. 31 and Forest Bull. No. 123), As. O-G-0. 

3 (2) 1013. Tncrmvlcsiiintmty an! other properties ot seme indigenous matorials 

hy D, Narayanamuili. As. 0-0-0. 

S3 (3) 1043. Bambne nails, thoii manufaeturo and holding power, by F. D. Limaye 
As. 0-0-0. 

§3 (4) 1943. Testing of In lian plywood tea chests and soggostions for cstabliblung a 

standard typ by the same anllior. (Beprinlei 104S). As. O-C-O. 

S3 (5) 1041. Saitability and selection of timbers for different uses. Farts 1 and 2, by 
V. n. Lima>o. As 0.12-0. 

§3 (0) 101a. Identification of Rurrai commorc!.a] timbOFS, by K. A. Cbowdbniy, 
As. 0-12-0. 

S3 (7) 1043. Regional keys for the idontiSoationoi importanl^timbbrs used in military 
arass of mspettion, Parts I, II and in, by the saiFcbiltlior. Out of print, 

*i (1) 1940.. Safe working stresses for Indian timbers, by F. D. Limaye. As. 0-6-0. 

•4 (2) 1947. Seasoning and shrmkago of bamboo, by M. A. Hcliman nnd S. AI. Hbog, 
Rs. 1-2-0. 

•4 (3) 1047. Some more rommoroial timbers ot Injlia,,by K. A. Chowdhury and S, S. 

Ghosh. Rs. 1-10 0. •„ ' • ' 


'..Other FuWicationi 

1013. Commercial guide to the economic forest products of India, , by H. 8. 
Pcatson. Old of print, , « . . ' 

tlOJS. Dcvelopra’ht of India's tnrest resources. Compiled by'tho Economio 
Blanch of the Forest Bsse-arch Institute, Debra Dan,^ Bs.'3-12-0, 

Projoot No. I, 1023. blochamoal, physical, and struotiiral properties ot wood ' 
grown in India, by IhN. Seaman- Oat of print. ** 
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■DTIEKATION SERIES-<«>'n«-5 

Olhrr PuMi'rafibtu— contd. 

tPxoieot No. IT, 1826. Tests of Indian timbers in struclnrol sires, by tho same 
author. As. O-S^O. 

fProject No. IV, 1026. Mechanical strength, seasoning properties, treatment of, 

1 and key to certain Indian s’eepet uoods, by R. S. Pearson, Ij. N. Seaman, 
0. V. Sweet, J. H. ITmT and H. P. Btorni. As. O.O-O. 

tProjeot No. V, 1924. Testing of row materials (Pnpcr-Pitlp Section), by TV. 
Raitt. As. 0-6-0. 

Project No. Vll, 1926. Kiln seasoning of Indian timbers, by S. Fitrgorald and 
S. N. Kapur. Out of print. 

Project No. Vin, 1920. Testing of Indian woods for Toneer and plyyvood, in- 
eluding teats on gincs, by W. Nnplo nnd Project No. o/k Mcobanical Teats, by 
li, N. Seaman. Oat of print. 

1944. Oommon Commorcial timbers of India nnd tbeir nsca (third edition) by 
IT. Trotter (obtainable from Vnsnnt Press, Dchra Dun), Rs. 2-8.0. 

V *1035. Rules for tho grading of teak squares, by L. N. Seaman nnd V. D. Limaye 
As. O'O-O. 

‘ JCliarts for tho design of timber beams, by V. D. Iiimayc. A«, 0-4-0. 

iTood is Good {Wood IVwUng Sertft) 

51 1039. Venera, by W. Nagle. As. 04.0. 

§2 1938. Laminated rvood, by tbo sntno mitbor. As. 04-0. 

§l 1037. Wood*a challenge to steel and conorcte, by S. Knmesam. As, 04-0. 

^ §2 1937. Relative economy of wood, steel nnd eonercto etniolnres, by tho same 

, author. As. 0-4-0. 

.53 1037. Urnnufttetnio of small dimension atock ns a rural industry, by tbo same 

author. As. 04.0. 

... 54 10.37. Truth about fim hnrjird in Hml>er stnichircs, by the snmo author. 

As 04-0. 

• §5._ .1030. Cheaper and better gable rooting with w'ood shingles, bv tho some author- 

As. 0-4-0.^ f 

SO 1937, Treated timber for carthquako resistant structures, hr the same author 
As. 0-4-0. 

|fl 1937. Special factors aifocting timber design, by tbo same author. As. 0.4-0. 

511 How to build wooden cortbqunko nnd storm proof houses, by tho same 

author. As. 04-0, ' , 

1937. Treated timber bridges for Indian highwajs nnd railways, by the eatoe 
author. As. 044). r 

§18 1 937. TVood versus stwl for framed buildings, by Uie same author. / s. 0,t.0. 

510 1937. Howtohnfldflni.rcsistanttintlH'r^ntefiire, by thesnmonuthor. As.r*l-0. 

i037^.^ yi JC'prooling of u ood, by tbe snnU* a uthor. A8.,04.0. 

§21 ' ..1 rented VMd lor roof trusrej,, bj) Jhe sdine 'anchor. A=j 04 0, 

- “■ood for flooring, by the same author. As, 0.4-0. ' 

1937. Treated v'eod for wnlfs end crilinpii, by thowme nuUiOr. \s; O.f -0. ' ' 

MlOTRTOUuii. . . - • . . • 
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imLlSATIOH SERIES— (cwirfrf.) 

■i/aitmlt. ^ , 

1907. Indinn Forest Utilisation, by E. S. Troup. Out of j)rinl. 

1934. Manual on tho Air Seasoning of luthan Timboirs, by S. N. Knjmr. Oul of 
print. 

*1925. Elomentiry Mannal on Indian Wood Toobnology, by H. P. Brown. 
Bo. 1-0-0. 

IDIO- Manual of Indian Forest Uldisation. by H. Trottor (obtainable through 
Oxfonl UmvetBity Press, Bombay). Oul of print. 

Spenul Lecture Note) fia‘ Jndian Foretl Sluienis 
1025. Minor forest products of India, by H. Trotter. Out of print. 

1023. Preservation of timber, by J. H. Warr. Out of print. 

102S, Palp nod pujier mokiog^ by IF. Saitt Out of print. 

tl025. Timber strengths and timbre tosting, by Ii. X. Seaman. As. O-S-O. 

1020. Timber seasoning, by S. Pilsgcrald and S. "N. Kapur. Out of print. 
-(1026. Sawnutl, srood workshop and tool room monagoiucnt, by W. Nagle. 
As. 0.2-0. 

PuUicnIiou* prinUd outside India 

^1032. Commercial Timbers of India, by E. S. Pcareon and H. P. Brown, 2 Vols. 
For forest ofGccrs Bs. 474)-0. For public sole Bs. 07.(M). 

1023. Manual of Indian Timboni, by J. S. Gamble. Out of print. 

TLMBEB DEFELOPMENT BKAKCH 
InFioit J’errj/ Zeajlelt 

1012, Bivet Training worka, by .7. Ifc Harrison. (Bejjrfnftd 1046). As. 0.0-0, 
1044. Fire places, by the same author. (Seprinted 1946). As. O-O-O. 

gheshstky seetes 

Indian Tarfsl SuJlelinr (New Series) 

1911. Colorimctrio te.sts of some Indian umotls, by Piitan Singb. Net reprinted. 
(Eoplne^ by No. 70 see below). 

1911. Oil. value of some aandalnoods from Madras, by Piiran Singh. Out of 
print. 

1911. Chomislry and trade forms of lao, by the same author. Out of print. 

1912 Eeain value of PodojiRidbm emodi and the best season fox colfectmg it, 
by the same nntlior. Oul of print. . . ' 

1913. Turpenttaes of Pinus Vatsya, P. mcrhisi! and P . exeelsa, by tho same 
author. Out of print. 

'l016. Indian sumach (Ehuseofmus linn.), by tho sawio author. Out of print. 

1018. Burma myrobalnns or “ panga ” fruits as a tanning material, by tbo 
same author. Out of prinl. 

1932. 'Colorific values of same Indian wood", by S. Krishna and S. Ramaswsmi. 

As. 0-12-0. ' 'I 

1042. Wood Bour for dtj' cloctrio colls, by S.-V. Puntamhokar and S. Krishna. 
As 0.3.0. 
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'OHEMESTRY SEniBS-(conM.) 

' ' Indian Poreel Lutficls 

*102 1911. Aclivo prineiplcl ot Pmhdia rohvMa Roxb., Myrain anni aarrata W»U 

and if. capiiclUUa Wall., by S. ICnslmn and B. fi. A’lirmn. As. 0-3-0 

*1 1041. Syiithotio tall oil. by T.'. 1* (flioso and B. S. Ycrmn. As. 0*2*0. 

flO 1913. iVrcdicinal prodnobi from Pmtta hngifolia tar, by ilio same authors. 

As. Orl-0* 

flS 1942. Some fontom aficoting tiio ipiahty ot charvoal for prodnccr.gas plant, by 

S. Kaniasnam! (Socond edition Rcviucd). As. 0.4*0. 

tio 1912. Substituls wax lot (um.tubi, by S. V. Pimtambokar. [Seviatd 1046). 
As. 04-0. 

t20 1042. Bern'j and Oubot rotonone-brirmg vegetable iUBCotioidos, their ocourronco 

and po<Mibilit?es of eulf ivation m India, by T. P. Chose. As. O-l-O. 

t23 10 12. Tamarind seed. .V valuable sourro of commercial pootin. by T. P. Ghos* 

and S. Krislma. (llei'is'd 1011). An. 0.4-0. 

i28 1012. Ash content ot some Indian fuel woods, by B. S. Vorma andA. 0. Bey 

(Second edition 1013). As 04-0. 

fSO 1042. Fonnatioii ot clinker in ptodiioor-gas plant, by S. llamnswami ond A, C. 
Boy {Iteviaci edition 1043). As. O-O-O. 

t32 1012. Indian lapob, by T. P. Ghoso. As. 04-0. 

t35 1943. Oliareottl for prodiiror-gasi plnut, by S. Kanumwami, A. C. Boy, and 

B. S. Vorma. (llfrUed 1044). As. 0-4-0. 

44 1013 Indigenous vegetable dyostnffi for pulp and piper, liyS.V.Puntambokar 

' andP. C. Balm. Out of print, 

47 1043. Tamarind seed i A new aizinginatcri.!! for cotton yarn, by S. Krishna and 

T. P, Gliose. Out of print, 

f48 1043. Ephedra concontrato ilnd the oxlraetlon of opbcdrinc, by T. P. Ghose and 

I S. Krishna. As. 0-4-0. 

tl>3 1DJ3. Indigenous charcoal Idhis, by K. B. Biidhiraja and A. C. Boy. {SeprhUii 

1914). As. 0-9-0. ' , ' ' ’ 

t64 1013. Briek-ivnllcd charcoal kilns, {licjninted tHii). As. O-C-0. ^ 

t66 1013. lifclal charcoal Inins. (Jlrpn'ufcrf 10 14). As. 0-0-0. 

too 1014. Quality ot charcoal produced in indigenous kilns, by A. C, Boy and B. fi. 

Verran. As. 04-0. 

t70 1044. Common lalcs-licaring noody plaulo of India, by K. iL. Biidhl»)a< 

As. 0-0-0. 

t71 1046. Koto on ibosjicoics of Sqnlhlmban wattles, by M.V. Edwards. As.O-d-Q, 

t72 1014. Vegetable tanning materials ol India, P.irt 1. — Survey by K'. L. Badhtrar, 

A. 0, Boy and V, Edw-ards. As. 0-8-0. 

t73 1046. Vcgotablo tanning mati'riala of India, Part 2— .Avamin (Oassh ourhuhia 

Linn.), by >1. V. .Edwards. As. 0-8-0. 

t74 1046. Vcgclahlo tanning materials of India, Part 3,— Babtil (AeoOa oni&iea.) 

Willd, by t)ic eanio nntbor. A"- 0-8-0. 

t76 ^ 1016. Vegetable tanning materials Of India, Part 4.— Myrobalan (Terminatio 

chebulit Rnt7„); by tlic same author. An. O-B-0. ' ’ 
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CHEinSTUy SERIES— (eonW.) 


no 


•05 


Jnrfjan Forasl irfajlete— {conW.) 

1045. Vegotablo tanning materials of Indio, Part 6.— Black 
moUisaima WiUd.), by tbc same autbor. As. 0-84), 


wattle (Acricta 


ion. Pfant and WMd ashes— a potential sonroo of commeroial potash, by Mala 
Prasad and G. V. Dange (Royal Institnto of Science, Bombay). Rs. 1-4-0. 


Indian Forut lltntoira ' 

(N.B.— Me part number is indicated within brackOa ajier the volume number). 

1(1) lOM. Analysis of catch and tboprapoTotion of pure cntechin, by Patan Sinnb. ' 
Out oj print. “ 


1 (2) 1900. Manufacture of pure sbellao, by tho aomo outhor. Out ofprird. 

3 M ) low. Appendix 6. Report on the bleaching of some Indian coloured woods, 
by the same author. Out of print. 


Forest Pamphlets 

1908. Utibsation of Idioir forests in Eastern Bengal and Assam, by Pura" 
Sragh, Out of print. 


Indian Forest Records {Old Series) ‘ 

I (3) 1908. 4. Manufactnre of Ngai camphor, by Pnran Singh, ' Oat of print. 

1 (4) 1900. Chemical investigation of tho constituenta of Bnrraeso varnish (hlelanor- 
rhoca usilala Sap,), by the same author. 

(4) 1012. Proparaiioa of tannin ovtraots with special reference to those prepared 
from tho bark of mangcovo (Mizophota muemnala), by tho same author. 
As. 0-7-0. 1 

4 (1) 1012. BisSlIation and composition of tnrpentino oil from tho chfr resin and tho 
^ fistificationof Indian rosin, by tho same author. Out of print, , 

B (7) 1910. Constants of Indian geranium oil (JUolia), by tho same author. 

B (8) 1017, 1. Eucalyptus oil industiy in the NQgiris ; 2. Distillation of geranium idl 
in the Eilgira ; 3. Manufacture of Wintergeen oil in India, by tho same outhor. 

^ Out of print. ^ 

t® (6) 1922, Essential oil from tho loaves of Abies pindrow Spaoh, by J. D. Simonson 
As. 0-2-0. 

1® (8) 1922, Oils and fats from tho seeds of Ii^dan forest trees. Part 1-5, by M- Oopal 
Ecu and jr. If, Simonsen. Oat of ^nt. 

-9 ^) 1922, Constituents of some Indian ossoniial oils. Parte 1-7, by J. E. Simonson 
and M. Gopal Ran. Out of print, 

i9 (9) 1922. Constitnonts of somo Indian essential oils. Part 8- — Essential oil from tho 
gum-olco-iesin of Roswellia serrata (Boxb.), by J. E, Simonsen. As. 0-3-0. 

1»’W 1023. Constitnonts of soirto Indian ossoniial oils. Parts 0 and 10, by tbe samo 
, author. As, 04-0. r' ' i " 

tlO (1) 1923. Constituents of some Indian essential oils. Part 11.— Essential oil from the 
r- ^vos'offki^rvMusfarnbsii, Don., by the same author. As. 0-3-0. * '• 

10 (2) 1024. Oils ond fata from tho so^ds of Indian forest plants. Part 6. — Oil from tho 

{ * soedsof4&!i(r;f®sm<mfoaaWil3.,byR.N.PaAer,M.GopalRBn,W.A[Robort. 

son and J, E. Simonsen, and Part 7.— Oil from the ocods of Sdloia plebeia, R, 
-'•i Vy M, Gopal Bon ond J. E. Simonsen. Out of print, , 

^ 1023, Constituents of somo Indian essential oils, Part 2,— Essential od from the 
oieo-tcsin of Pinus tnerhuii, by the same author. Av. 0-2-0 . 
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CaiEftnSTUY SlSKIIiS-<«>«eW-) 

, /ndian Foreal Bvords (Old j^crics}— (ooiicld.) 

'I 

(N. — Tht part number is itidicaled toiOiiu braclMs after the t olumc manber'l. 

tlO (8) 1024. Constituents of somo Indian pssontial oils. Fait 13.— Essential oil froni k 
now species of Andropog.n occnnmg in tlie Etannh district, by the same 
author. As. 0-3-0. i** 

til (1) 1021. Constituents of some Indian ossentiat oils, ForU, 14-15, by tlio samo 
aiitlior. As, 0-3-0. 

fll (0) 1020. Constituents of some Indian cs.senlitil oith. Pari ICy by M, Gopal Kau. 
As. 0-12-0. 

fll (0) ]02o. Constituents of some Indian essential oils. Fart 17, by M. Gopnl Ran and 
J. L. Simonson. As. 0-2-0. 

10 (2) 1031. Indian Ephelrai by S. ICnsIma and T.P. Clioso. Rs. l-l-t.Q. 

Indian Foic.it Jieamli — (iftw Srriei) , 

*1 (1) 1030. Minor forest products of Clukrala, Dolini Dun, tSaluuonxmr and neigh- 
bouring forest divisions. Fort I. — ^Od-licarmg seeds, by S. EiJshna, 8. V. Pun- 
tnmbckar and M. D. Roizndn. Rr. 1-14-0. 
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Other Piiblicatione ^ - 

tl932. Note on “ Fridoia ** — Composition for reconditioning abrased spike 
holes in railway sleepers, by S. Krishna and T. F. Ghosc— Railway Board, 
( Teohnioal Paper Kb. 282. As. 0-0-0. 

, , ENTOMOLOGY SERIES 
Indian Foreet BvlHiiui (Old Berite) 

1005. “ Boo-holo ” botor of leak in Burma, I>y E. P. Stobbing. Out of print.^ 
1905. Quetta borer (Aeolealhes sarht), by the B.imo author. Out of print, , 

1000. Ghilgoza (Pinve gerardiana) baik boring beetles of Zhob, Balnohistan, by 
the same author. Out of print. ^ , 

• 1900. Life-history of Hoploccfamhgi. upinfeorniu (tho Singhbbum sal-boior), by 
the samo author. Out of print. 

1907. Dula fig-tree bOror of Baluchistan (JBatoeera rtibtis). by tho samo author. 
Out of print. < 

1007. Some Assam sal (Shorca robiista) insect pest*, by tho samo author. Out of 
print. 

^ Indian Foieet Hullrtini (Few Scrici) • - 

1911. Blue pino Tomicus bnrfc-boter (Tomicus rib bnitropi, Steb.), by E. P. 
Stcbbuig. Out of print. ’ 

1912. Bark-boring beollo at took in tho eoniforotis loicsla of tho Simla catobment 
aioa, 1907-1911, by R. .S. TIolo. Out of print, 

1912. Fuilhcr noto ou somo Cnmarino insect pests of Madras, by V. S. Iyer. 
Out of pi int, ^ 

1912. ■ Uadr-caliiig and wot-boiing beetles (Ccfosfrnfo ^braior E. and pAifopfcra 
faetu6saF.)otbabKl(Aaiei<t<trabi0u). by E, P. Stebbing. Out of print, 

1010. Construotion of dalcarcous opeituln by LOdgicorn larvae of the ^iip 
^ Crrambpciiii (potcoptero, Ceravihi/eme) by 0. F. 0. Beeson. As. 0-3-0. 

1927. Ilojdoecrambpv gphiicornis, an imporl.snt pest of ?al, by D. J. Atfenhon . 
As. 0-10-0. 



120 


ENTOMOLOOT SEBIES-^ea#/*) 

Indian Forcal Bullctint (New Series) — (conoid.) 

tl25 1916. Insect borers of bamboos and their control, by J. 0. M. Gardner Be. 
printed 1046. As. 0-12-0. 

•136 1947. Insect borers of newly felled timber and thoir control. Port I bv A H 

Ebon. As. 0-4-0. . a. a. 


Forest Leafieis 

1 1908 Sal bark-borer (Spitaertdrypss sitcaliLensis Steb.), by E. P. Stobbinn 

Out of print. 

2 1008. ToakdcEoliator;ffyiIaso^)Bera,Crom.),bytbosonioantbor. Out of print. ' 

3 1008. Teak loaf skeletoaiser (Pprausta madmeralis, WJfc.) by the same author. 

Out of print. 

4 1009. Larger deodar bork-boret (Seohjtua major, Btob.),'by tbo same author. 

Out of print. 

6 1010. “ Blue pino ” “ Polygrapbns ” batk-boror (Fcifjgra^iua major, Steb.), by 

the same author. Out of print. • 

f09 1044. Protcot}onoItimberJromooetataboiors,byJ.C,3t.Gardao. Ourt of print. 

Indian Forest Memoirs 

(N.B.— PAc pari numhtr is indiealid within braoLels after the volume number) 

1 (1) 1008. Somo undesoiibcd Scdlplidae of eoonomio importanoo from the Indian 
region (1), by B. P. Stebbing. Out of print, i 

1 (3) 1909. Some undosoribed Seolytiiae of economic importsneo from the Indian 
region (2), by the same anthor. Out of print. 

i (3) 1010. Kote on the lao insect (Taettariia laeea), its life-history, propagation and 
oolleotion, by the same anthor. Oat of print. 

i (1) 1011. Insect pests of the Oaniferat of the Himalaya with notes on some insects 
predaceous and parasitio upon them, by the same author. Out of print, 

3 (1) 1016. Onthostrnctnroandbiologyof PacAardHilaeeateiibobsoreationsonccrtain 
insects predaceous or parasitic upon it, by A. B. Imms ond N. C. Chattorjee. 
Out of print. 


Forest Pamphlels 
Ko. 

3 1008. Bork-horing hcetlo attack in the coniferous forests in the Simla catoh- 

ment area, by E. P. Stabbing. Out print. 

16 1010. Koto on the preservation of bamboos from the attacks of Uio bamboo 

booHo Or “ Shot-borer ”, by the samo author. Oat of print. 

_ Indian Forest Bwrrde (Old Series) 

1 (1) 1008. lao insect (Taehariia lacea), its Ufo-history, propagation ond oolleotion, 
by E. P. Stabbing. Out of print. 

1 (3) 1908. 2. Pnrtber note on the ^ilgirza bark-boring beetles of Zhob, by E. P. 
Stebbing andE.H.S. James. Out of print. 

3 (1) 1909. Some insect pests of the Himalayan o.aks (Qaercasdifotota and 0. tneana), 

hy E. P. Stabbing. Out of print. ' , 
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EiraOMOLOQT SBKIES-(confi,) 

Indian Forest Reeorda (Old Scnea)— (oontd.) 

‘ • (The part number is indicated taUIiin hradccts after the volume number). 

4 (2) 1013. * Some now ond otlior species o£ Hymenoptera in the collections of tto 
2!oological Branch of the Borest Ecsearoh Institute, Dolira Dun, by P. 
Cameron. Out of print. 

0 (1) 1917. Lito-bistory of Diapies/urJiraa, Sampson, by C.P.O. Beeson. As.0-104>. 

* 7 (C) 1010. Larvae and lifo-liistories of Frlonino beetles (Goleoptcra, Cerambyeidett 
Prionini), by the same author. Out of print, 

. ’ 7 (7) iolO. Lito-history of the loon shoot and fruit borer (Uypsipyla rdbnsta, Moore) 
with suggestions for its control, by the same author. Out of print. 

tS (3) 1021. Bce-holo borer of teak. PrelinunaTy note on the ecology and economic 
' Status of Duomitus ceramicus, Wlk. in Burma (Lopidoptera, Cossidao), by the 

same author. Bs. 3*0*0. 

9 (2) 1022. Chaleidoidca (mainly bred at Dobra Dun, U.P. from pests of sal, toon, ^if 
and sundri), by James IVatcraton. Out of print. 
fll (4) 1923. Some Indian BrniMtdoc (Colcoptera), Parts 1 — 3, by Be. Kleinoand 
others. Bs. 1'5.0. 

'fll (8) 1026. Economio iinportanco and control of tlio sal heart-wood borer, by C.P.O. 
Beeson and N. 0. Chatterjee. Bs. 1-4-0. , 

tI2 (2) 1026. IdcntiHoationof immatnro stages of Indian Cerambyeidae 1.0»ambyein{, 

. by J. 0. M. Gardner. As. 0-84). , ^ 

flO (7) 1020. Descriptions of now siscoics of Niponiidac and Cerambyeidae from India, 
by tho same author. As. O-G-0. ^ 

tl2 (8) 102G. Some Indian Cfcri(f(re(CdIcoptota} Parts land 2, by J. B. Corporal and 
C. F. 0. Beeson. As. 0-6-0. 

flO (10) 1920. Some Indian Colcoptera, Parts 1 and 2, by E. FlCutinux and J. C. M. 

Gardner. As. 0-4-0. ^ 

tl3 (2) 1927. Idcntiriontion of immature stages of Indian Cerambyeidae U, and dcsorij^ 
tions of three Indian beetle larvae Carabldao (Col.), by J. C. JL Gardner. 
Bs. 1-4-0. 

r ^ ^ 

flS (6) 1020. Epideinioattaolcs by tho so I, heart-wood borer (i/opfoeeram&yx-^inicomfs) 
inibo forests of South Mandla division, 0. P. by W.A. Muir. Bs. 2-10-0. ' 

tl3 (0) 1029. Some now Indinn Coleoptcia, ITcmiptera and Physanoptera Part 1, by B. 

Kloino: Part 2, by A. Thcry ; Part 3, by O.C. Ollonbach ; Port 4, by Carl J. 
Dmko ; and Pai 1 6, by Dudley Moulton. Bs. 1-G-O. 

tl4 (4) 1020. Immaturo stages of Indian Colcoptera (0), byJ.C.M. Gardner. Bs.>l-2-<}. 

tl4 (6-8)1930. Somo now Indian Colcoptera and Hemiptern. — (6) Indian species of 
Pafon/sTtlals and somo associated bccllcs, by K.O. Blair. (0) Two now species 
of Colcoptera from India, by E. PionUnux. (7) Somo Mow Indian Cerambyeidae 
by J. C, M. Gardner. (8) Somo Records ol Indo-Malayan Psyllidac, by P. 
Laing. Bs. 1-2-0. 

tl4 (9-10)19.30. Mono Xylebonis Arten (Col. Scolj-lidao) aus -Indicn, by Hons Eggors. 

(10) Biology of the Genus Xylolwnis. witlimore now species, by C.P. C. Bccsoii. 
Bs. l-O'-O. ' • 

tl4 (11-14)1 930. Some Indian (3oIcoptera.—A now genus and a near species of Mclasidae 
and a new species of Elatoridac, by E. Pleutiaux. (12) A new genus ‘and two 
now spcoics Of longhorn beetles from Bidln, by W.R. Piaher, (13) Immature 
stoges of Indian Coleoptora (7), try J. C. M. Gardner. (14) Three now spcfitsS of 
Lyoidoo, by B. Kloino. Be. 1-0*0. , 
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BNTOMOlOGy SBEIES— 

Indian Forest Secords (OH Series) <— (contd.) 

18(3) 1931. Imnmturc stages of Indian Colcoptora (8), by J.C.Sr.Gaidner. Es. 1-2.0 
tlO (4) 1931. Immature stages of Indian Colcoptcra (9), by the same author. Es. 1-24) 
flC (8) 1931. Nmv Indian Curoullonid-e (Col. ), by Sir Guy A. K. Marshall. As. 0.0.0. 

flO (9) 1931. Lifc-lnsloiy and control of Oelosttma sealralor P. (Col. Cerambyoidno), hr 
C. P. C. Beeson. Eo. 1-0-0. ‘ 

•f 18 (10) 1932. Uen species of Ibtoccnfms Sfulsant from India, by W. S. Pisher. As. 0-7-0. 

+18 (11) 1932. Ininiattiro stages of Indian Colcoptcra (10) Anfhribidnc, bv J.C.M. 
Gardn'r As. 0-3-0. 

tl7 (1) 1932. ICntomologic.sl investigations on the spike disenso of sandal (Santahim 
' alhum Linn. Part 1. An rntrodnetorv anrvov of the problem, by 0. Dover, 
As. 0-2-0. 

tlV (3) 1932. Immature stages of Indian Colcoptcra (11) Platypodidac, by J,C.M. 
Gaidnor. As. 0-2 0. 


■(■17 (0) 1033. New CcrambycidncfiomEidin(OIcoptcrn),byW.S. Pisher. As. 0-1-0. 

+17 (6) 1933. ImmttlvitcsUisc, of Indian Ooleoplcta (12) Cambidae, by J.CAI. Gardner. 
As. 0-2-0. 

tl7 (0) 1933. Entomological investigations on the spike disease of sandal (2) Bostiy- 
ebidae, Platyp^ine and Scolytidai?, by C.P.C. Beeson. As. O-I -0. 

tl7 (10) 1033. Entomological investigations on the spike disease of sandal (3) Mcmbia 
oidao (Homopt), by IV. D. Ilinkliottscr. As 0-1-0. 

fl8 (1) 1033. Entomological investigations on the spike disease of sandal (4) Oroopida, 
(Homopt.), by V. Lallemand. As. 0-2-0. 

■flS (2) 1933. Entomological investigations onlho spike disease of sandal (B)Brenthideo, 

nndIjycidao(CaI.), byE.KIeino. As. 0-2-0. ’ 


fl8 (3) 1933. Entomolo^calinTcstigatioDS on thospikedisea80ofBandal(6) Anthribidne" 

' (Col.), by liar] Jordan. As. 0-3-0, 

flS (4) 1933. Entomological investigations on the spike disease of sandal (7). Tin* 
j Genus Exocentrus (Cccnmbyoidao), by W-S. Fisher. As. 0-2-0. 

tl8 (S) 1033. Entomological investigations on the si>iko disease of sandal (8) Caiabidno 
, (^1.), by H.E. Andrews. As. 0-7-0. 

•tlS (0), 1933. EntomologicalinvcsUgations on the spike disease oIssndol(0)Nonroptcra, 

by Nathan Ba^s. As. 0-2-0. 


-I'M (8) 

► r 

+18 (0) 
+18 (13) 

( 1 ) 


lfi33a Entomological invTcstigations on tho spike cliaenBO of sandal (10) Mclnsi ne. 

and Elatcridae, (Col.), hy E. Piontiaux. As. 0-5-0. 

1933. Entomological investigations on the spike 
history and morphology of Sitrima nigroclypeafa Mel. Pulgondae ( p -)> 
,1^' K. C. Chnttcrjco. As. 0-12-0. t n »r 

1933. Immature stages of Indian-Colcoptora (13) BoStiychldac, y J- 
Gardner. Eo. 1-0-0. 

1933 Entomological investigations on the spike disease of \ 

history nnd Morphology of Evryiraehys lomtntosa Pabr. Pulgonoae (H p •). 
. by K. C. Chattcrjcc. As. 0-12-0. t. ,- - ’ ’ 

1.933. "New 'JPlijTOuoptcra from Bidia, by DnSloy Moulton. As. O-o- . 

1933. Entoroologiral investigations on iho spffie disease 

hracMao pnd Cotcopidno (Homopt.) supplementaiy data, by K- 1- Otinttcrjco 
and M, Boie. As. 0-4-0. 


I 
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ENIOMOLOGy SERIES— (conftf.) 

Indian Fore^ Eceorda (Old Series) — (oonold.) 

1 10 (4) lB34i Eutomologioal invcstigataons on tho spiko disease of sandal (14) Jassidae 
(Homopi), by H.S. Eruthi. Re. 1-0-0, 

flO (6) 1934. Entomological invcstigatioim on tho spike disease of sandal (16) Cioinde- 
lidao (Col.), and snpplemenlaiy dataonHeuroptcia and Elatoridao (Col.), by 
N. 0. Chatterjee. As. 0-6-0. 

flO (0) 1934. ''Entomological investigations on tho spiko disease of sandal (16) Coceinol 
lidao (Col.), by B. Eoisohofsky. As. 0-6-0. 

tlO (7) 1934. Entomological invosiigtions on tho spiko disease of sandal (17}iCoooinel 
Ilidac (Col.), snpplomenfaty data, by N.O. Ohatterjeo and M. Boso. As. 0-6-0. 

flO (7) 1934. Entomologioal invostigatios on tho spiko diseaso of sandal (18) Fulgoridae 
(Ilomopt.), by tho same author. As, 0-6-0. 

flO (9) 1034. Entomological investigations on tho spilco diseaso of sandal (19) On the 
life-histoiy and morphology of Petalocephala nigrilinea Walk. Jassidao, 
(Homopt,), by N.C. Cliatterjeo. As. 0-12-0. 

t20 (1) 1934. Entomological investigations on tho spike diseaso of B.andal (20) Studios on 
insect transmission, by 0. Dover and M. Appanna. Rs. 1-2-0. 

t20 (2) 1934. Immatirio stages of Indian Colcoptcra (14) Cutoulionidao, by J. 0. M. 
Gardner. Re. 1-8-0. 

120 (3) 1034. Biology of tho blhntidae (Orthopt.), by R. N. Slathui. As. 0-12.0. 

t 20 (4) 1934. Entomologioal invcstigatlonB on tho spiko disease of sandal (21) Thysanop- 
tora, by T.V. Bamakrishna Ayyor. As. 0-0-0. 

t20 (6) 1034. Entomological Invostigations ^ tho spiko disease of sandal (22) Foimioidoo 
(Hj-mon.), by Doigados Mukoiii. * As. 0-6-0. 

120 ( 0 ) 1934. Entomolo^cal invostigations on tho spiko disease of sandal (23) Anthioidae 

by Rudolf E. Hobordoy. As. 0-7-0. ’ 

t20 (7) 1034. Methods of testing tho susooptibility of timbers to toimito attack, by 0, 
Dover and R. E. Mathur. As, 0-6-0. 

t20 (8) 1934. Immaturo stages of Indian Colcoptcra (16)— Soolytidao, by J.C.M. Gardner 
As. 0-8-0. 

t20 (0) 1934. Entomologioal investigations on tho spike diseaso of sandal (24) Fontato- 
mldao (Homipt.) l>y N. C. Cbattcrjoo. As. 0-10-0. 

t20 (10) 1934. Sur Quelques longioomcs dcs Indes (Cormbyoidao, Col.), by N. N. Plavilstsh 
kov. As. 0-3-0. 

t20 (11) 1034. Eow termites from India, by Thomas E, Snyder. As. 0-9-0. 

t20 (12) 1934. Now lohnoumonidao from India and China, by B.A. Cushman. As. 0-4-0. 

^ Inlian Forest Eecords (New Scries), 

*1 (1) 1936. liamatnro stages of Indian. Colcoptcra (10) Soatabacoidea by J. 0. M 
Gardner. Re. l-O-O. 

*1 (2) 1935. Biology oi Iho P^Ilidoo (Homopt.;, by R. N, Mathnr. As. 0-'6^0. 

*1 (3) 1936. NoueBrenthldcnundLyoidon anBlnd’cn, byE,l£Ieino. As. 0 - 6 - 0 . 

*1 (4) 1936. Immaturo Btagcs.of Indian Colcoptcra (17) Encncmidoo by J. 0. M 
Gardner. As. 0-4-0. ' . ' j .w. 

1 (6) 103^ NeuoAttelabidon nus Ihdien (Onroulionidae, Ool), by Ednidj Vosr. 

0-i>*0s . » 

MlOERIDDtm. 
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ENTOMOLOGY 'BEBIES-{eonM.) 

Indian Forett Stcotit {Fli<o Series)— (contd.) 

♦1 (fl) 1985. Biology of tho Braoonidao (E^enopt.), by 0,F.O. Beeson' and B. N 
Chattorjce. Eo. 1-4-0. ' 

♦1 (7) 1936, Immatnro stages of Indian Colcoptern (18) BrentUdttci by J.O.l£Qttidner. 

As.0-10-0. 

*1 (8) 1935. BioiogyoftboIolinoumonidao(Hyinonoptcta),byaF.O.Bc<aonandS.N' 

' Cliattcrjcc. As. 0-8-0. 

•1 (0) 1935. Biology ot tho TacIunidac(Oiptcra), by tho same anthots. As. 010-0. 

•1 (10) 1935. Eiitomologio,il investigations on tbc spiko disease of sandal (23) Lopido- 
plcra, by N. C. Chattorjce. As. 0-8-0. 

*1 ( 11 ) 1930. Now Indian Curouhonidao (Col.), by Sir GnyA.K. Marshall. Eo. 1 - 0 - 0 . 

•1 (12) 1930. Entomological investigaUons on tho spilm disease of sandal (26) Coocidae 
(Homopt.), by N. C. Chatterjeo and T, V. Eamakiishna Ayyar. As. 0-7.O. 

1 (13) 1930. Eniomologioal ini cstigntions on tho Spiko disease of Sandal (27) Chiy- 
eomclidae (Col.), by N. C. Cliattcrjcc and G. D. Bbasin. So. 1-14-0. 

*2 (11 1930. Survey of tho damage to leak timber by the bochoTo borer (Xyhitlet 
mica Wlk.), throughout tho main teak-bearing forests of Burma, (Lcpidoptoia. 
Cossidao), by D. J. Atkinson. Ba. 4-10-0. 

*2 (2) 1930. Immature stages of Indian Coleoptera (19) Antbribidao, by J. C. M. 
Gardner. As. 0-10-0. 

*2 (3) 1936. Entomological investigations on tho spike disease of sandal (28) Cicadidao 
(Homopt.), by K. 0. Chattorjce, As, 0-5-0. 

*2 (4) 1030. Now Indian Ccramhycidoc, by J.C.M. Gordner, As. 0-7-0, 

*2 (5) 1930. New Indian Tingitidao (Hemiptern), by C. J. Drake and M.E. Poor, 
As. 0-5-0. 

*2 (0) 1930, Zwcl neno CaiUrrhipis mit ihren larven (Sandaiidne, Gol.), by Fritz van 
Emden. As. 0-4-0. 

*2 (7) 1936. Entomological invesrigations on the spike disease of sandal (29) Coreidse 
and Berj tiOne (Hemipt.) by H.C. Chatterjeo. As. 0-8-0. 

*2 (8) 1937. Sorao now Carahidoo from India by H.B. Androwos. As. 0-4-0. 

*2 (9) 1037. Immature stages of Indian Coleoptera (20), Carahidao by J.O.M. Gardner. 

Be. 1-0-0. 

*2 (10)1937. Nouo BrcnthidcuundLycidcaausIhdion, byE.Kleino.As. 0-3-0- 
*2 (11)1036. Entomological mvcsligouons on tho spike disease of sandal (30) Beduviidao 

(Homopt.), by N. C. Chatterjeo. As. 0-10-0. 

*2 (12) 1937. BiologyoIthoBostfychidoo(Colcopt.),byO.F.C.BeesonanaB.M.Bhatin. 
Bs. 3-1-0. 

*3 (1) 1037- Entomological investigations on tho spiko disease of ssndai (31) Dermap- 
Wa and Orthoptcra, by L. diopard and N.O. Chatterjeo. Eo. I-O-O. 

•3 (2) 1937. linmaturo stages of In^an Coleoptera, (21) deridae, by J.CAf. Qnidnet. 
, ’As. 0-12.0. - . ' ' ' 

(3) 1937. Now Crossotarsus (PlitypodidaCi^Col.), by O.F.C. Beeson. Re. 1-14-0. 

(4) 1937. Entomological iavosti^tioDS-onlbesj^o disease of sandal (32) Lygaeldao 
(Eomop^), by N.O. Chattorice. As. 0-8-0. 


*3 

3 
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EiraOMOLOQt SERIES-(ednfA) 

Indian Forest Rcaards (JTeio fif<'rics)— (contd.) 

*3 (C) 1037. Cis Irttr. Et. AnobiMas Xonvemiv fles Ihdca (Coleopfaroa) by M. Fh 
Afl. 0-3-0. 

*3 (0) 1037. Immature Statjes of Indian Ooleoptera (22), l>y ,T.O.M. Onrdnor, As, 
0 - 12 - 0 . 

*3 (7) 1937. Four Now Indian lobnpunwnidnc, by n. A. Cushman. As. 0-1-0, 

*3 (8) 1038. IminatutealAecs of Indian Colpoptcra (23) (Crtrxbidno — contd.), by J.C.M. 

<> Gardner. As. 0-8-0. 

*3 (0) 1938, Now Indian Curculionidoc (Col.), by Sir Quy A. K. Marshal). An. 0-10-0. 

,:*3 (10) 1038. Immature stages of ludian Lopidoptenv (1) Lymantriidiic, by J. C, M. 
Gardner. Re. l-O-O. 

*3 (11) 1038.Entomological invesUgatiom on the spiLo disctise of srndftl (33) IIo'ciop Pro 
llemipt.), by N. G. Clrnttorjeo. As. 0-8-0. 

*3 (13) 103S. Immature Stages of Indian Coleontprn (24) (Ciuvulionidno — contd.), by 
J. C. M. Gardner, Re. 1-0-0. 

*4 (1) 1036 Guide to the insects of DaSbrrgio ximco (or Forest Oflicers by (ho Entomo- 
logical Branch. Rp. 1*0-0. 

t4 (2) 1011. Guide to the control of tormite-s for Forest OlRccrs, by O.P.C. Beeson. 

. (Itrpinted 1943). Re. 1-2.0. 

• *5 (1) 1030, Biologj' of Cerambyuidao (Col.), by C.P.C, Beeson and B. M. Bhatia. 
Rb. 0.12-0. 

*6 (2) 1030. Blologj' of Cahpepta Lrayono Litr. (Clirysoroolidae Col.), nn 1 the 
possibilities o* control by 1*. F. Qarthnnitp. Ro 1*12-0. 

•B (3) 1939. No\vapocicsn.ndbiologyetCopCotrypE8Bi«l J'/nMnurpWp»(Scolidirfue, Col.) 
by O.F.O. Beeson. As. 0-10-0. 

•15 (4) 1039. Biology of tho parasites of the teak dofoliatorM, llajrtliit nat',acralii Walk* 
(Pyrolidao) and Jlyhhea jmera f4mm. {IJyUacidaf ) in Burma by P. F. Garth* 
wiute and M. 11. Besai. (C) Further notes on tho biolog}' oT parasites of t >.ik 
defoliators in Indio, by O.F.C. Beeson and .S. N. Cbattcrji; (0) Biology and mor- 
phology of Apanttko macltaeralia WJIni. (Bnieonidac, Hymen.), by P, N> 
Chattorjcc. Rs. 2.O.O. 

*0 (1) 1039. New Indian Corumbye'dno by J. 0. M. Gardner. As. O-O-O. 

•0 (2) 1030. •Seme C'/mVoc from India, Burma timl Ceylon uitb dpttcrixdimis of new 
Rpccicii and noto.s on others, by d.B. Oor[K>r.sl. As. 0*14-0. 

6 (3) 1040. Pos.sibiIt(iCH of control of Anittonir {T/anUtnanctiUnlaJAmt,) by indigonons 
inseot pesU by C. P, 0. Beeson and N. C. Challerjcc. Rs, l-J-O. 

o' (4) 1010. Entomological fiiTPstigations on flip hpikodisp ISO o[ Simdnl (315). Further 
studies on the spike diso-sso of s.siidnt, by Rao Saldb S. Hang usn ami Ivengar nnd 
’ A. L, Grifllth. 118.4-4*0. 

*0 (S) 1010,_ Now Commbyoidoo from Indio, lI(Golpopf<Pft),by W.S. Fisher, As. 0-8-0. 

•6 (0) 1040. Now Lidiau Ceranibyoidao (Colooptora), by J.U.St. Gnidnor. . As. 0-9-0. 

0 (7) 1010. Pupan'a ef son'io Indian ^Rtehaidac (Bipteni), hr tho same author. Re, 
1 - 12*0 . • • . ' 

*0 (8) 1041, Immature S(Ag(\s of Indinn'I^pidojitcns (2) Kuctnid.'ic. Jiypsidoo, by 
tho same author. Rs. 2-4*0. "’*< . . - , 

*0 (0) 1041. ImmatufoStagc3otlndianiopIdoplcrft(U),by'theCttnjc untborAs, 0-12*0, 
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EOTOSrOLOQY SCllIES-{«»id<?.) 

Iniian Foreil liteorla (New SdrfM)— eoncld.) 

♦7 (1) 10i2. Biology of tho parasitos of tho ahitham dofolialots fn tho Pnnjnb planta* 
tionn, by B. IT. Slnihor. Ba. 2-0-0. 

*7 (2) 1012, Some Indian Co wmbycidftc, by J. C. M. Gardner. An.O-O-O. 

*7 (3) 1012. BioloayoftlioXoetuidiofLepidoptcM), byR.If. Sfnlhur. Ba. 2-1-0. 

*■7 (i) 1912. laimnlnro Stigci of Indian I,opidopteia (t) Zjgacntdac, by J. C. M. 
Gardner. A*!. 0-7-0. 

*7 (6) 104S. ListofdcicribodiniinnlureslagOTotlndinnColooptcrn.byJ.C.M. Gardner. 
Be. 1-0-0. 

• 7 (0) 1018. On the phnt dt folnior-parosite complc'c in tho biological control of leak 
defoliators compiled by li. M. Blintia Ar. 0-7-0. 

jlfomraft. , 

1903. Jlaninl of rore^t Zo dogy frr India, by E. I‘. Stcbbln!;. Out of print. 

1911. Indian rorc?t Inacets, by E. P. Stobbing. Bs. 3-0-0. 

1011. Ecology and control ot forest inaecta of India and the ncigbbouiing ooiin- 
lnc.a, by C.P.C. Bcc«on. Out of print. 

Jltif(iUan'’Ota PuUicttlionn. 

1920. Erplanalory Notei nn Toival La« (Tliird Edition). Ba. 2-2-0, 

1013. Siiiacyinc and Bruiing Jfantiai, by P.-A, Brining and D. JM. Avaaia, 
Out of print. 

flow. Manual of Surveying and Otavrins, by .1. L. llarnum. Bs. 4-1-0. 

1032.' Forcat Cdicgc, Polira Dtin. Calendar, 1931. Out of print. 

tForcsl Bcac.aroh In India and Burma 1041-12, Part 1.— Tlio Eorcat Rcscarcb 
Institute. Bs. l-d-O. 

fForcat 1’cso.arcb in India and Burma 1012-13, Part 1. — The Toreat Bc«careh 
Institute. Be, 2-10-0. 

fPoreit Boacaroh in India and Burma 1013-11, Part 1. — Tho Forest Beaeareli 
Bulitiitc. Be. 3-0-0. 

Forest Bcacarch in India and Durmo, 1011-4S, Port 1, — Tho Poroat Bcsearch 
Inslilulc. Bs. 3-S-O. 

•Forest Bcs(!.at«h in India and Bnrmn, 191J»-40, Part J.— Tho Forest Bq«e.aieli 
Institute. Bs. 3-2-0. 

•Forest Bcacarob in India, 1015-10, Part IT. — ^Bcporls for Burma and Indian 
I^viuecs, Ba. 8-10-0. 

•Progress Beport ot tho Indian Foreat Banger College. Pchm Dun, for 1039-40* 
Be, 1-4-0. 

•Progress Boport of the Indian Forest Bonger College, Dclura Dun, for 1940-41. 
Bo. 1-8-0. 

Ptognss Boport ot the Indian rorest CtoUcgo foe tho year 1030-10. As. 0-12-0. 

Ptogres-a Boport of Ibo Indian rorest College, Now Foreat, Dchia Dun, for the 
year 1910-41. As. Q.12-0. ' 

•Qainquczmlil Boport of tlio Indian ForrStCoUege, Ddira Dun, 1941-42 to 19 15-49. 
'As, 0.7.0. , . ■ 

•Qainqncnnhl Boport of 'tho Indian Fon’st Ranger College, Dchtn, Dun, 1041-12 
tol04&40. As. 0-14-0. 
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Misccllttneatt!, PubliealhTU — (coiiUl.) 

•Progress Report of' tho Indian Forest College, for 194S-10. Re* l>0-0. 

♦Progress Report of tho Indiau Forest College, for lOlO-*!?. Bo. 1-4-0. 

't’1033, ThoForostResoatchInstitnte,Dohra Run, Guide. As.0-3-0. 

1911. Annual Return of Statistics relating to Forest Administration in British 
India for the year 103S-30 tWth quinquennial reviou’ ending 3l8t Mnreli, 1939. 
Rs. 3-0-0. 

1941. Annual Rotiirn of Sfatislics relating to Forest Administtalion in British 
India for the year 1930-10. Rs. 2-14-0. 

10 18. Annual Return of Statistics relating to Forest Administration in British 
India for tho year IOiO-11. R«. 0-0-0. 

191S. Classified List of Ofllccre of tho Indian and Provincial Forcat Service and 
of the Indian Forest lingineoring Service in India on tho let July, 1914. Rs. 
12-10-0. 

1947. , Classified List hi Oflioers of tho Indian and Provincial Forest Service and of 
the Indian Forest RngiiiccringScrvicoinludinonthe Ist July 1916. Rs. 7-0-0. 

11929. Ilahiria in foroit ares, by Lt.-Col. J.A.S. Phillips. As. 0-2-0. 

*19tl. Tables slmiring llte euhio contents of round and squared timber and the 
I values of the same at various rates, arranged by L. Mercer, uMisted liy Xnnd 
Mai. (nrjirintf'l). R", I.!4-0. 


1. Pahllcalious betring no mtilc ns well as those bearings may bo obtained from the 
blanegOT ol Publications, Civil Linos, Delhi. 

' 2. Ail publications except tboso ont of print, are obtainable from Messrs. Jngnl 
Eiahore & Co., Ajents lor tho sale of Government of India Pnblications, Rajpnr Iioad, 
Debra Don. 

3, A limited stock ol publications lor sale to visitors to tbo Forest Research Inslltulo, 
Dohra Dun, is maintained bv the Librarian, Central Litirarv of pnbl.cations marked ♦§ & 

4, Pnrehasers not residing in Asia, Airlcn nnd Australia should obtain publications 
from the Bigb Com nissloner for India, India House, Aldivych, London, W.O, S, 


I 
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APPENDIX m 


'{/ ilrm'Hit showing ODicers-in-charge of Brandies and Bedims dtering (he 

gear J9i7‘4B 


IJrniicli 

Section 

OflIccr4n*ehiiT{^ 

KVom 

To 


• « 

^fr. B. S. Cliengsjm 

SO-M? 

30-6-47 



Dr. -K. A. Cliowdliory 

3t-B47 

2-747 

. 


Mr. r. A. B. Bh«ilr»n .. 

3.7A7 

31-3-18 

u{turo «• 

« « 

Dr. A. h. GrilfitA 

1.447 

31-1247 



Mr. tTftgdamb't , . 

l-MS 

31-348 


I'xperimrntni.. 

Mr.K. L. LnMt! 

! 1447 

31-348 


Statisticil 

Hr. JogihrahA Pnisail 

1 14.47 

31-348 


f 

Dr. A. L. arimtli 

1-847 

27-10 47 


•• i 

Mr. K. B. 'Nnir . . • . 

24-10-47 

31-3-18 

Botnnj «• •• 

.. 

Dr.K.».l!A£clice 

1.447 

10-12-17 



Mr. M. B. IIbuiiiiIa 

17.IS4t 

! 31-1247 



Dr. K. D. linphec 

l.)4S 

1 SI-.'MS 




r 1-447 



Sfjcolofy .. 

Dr. K. D. Bisrlioo 

1 

\l.l48 

31.3>(8 

rnlmn>Iojs\ *' 


3lr. J. C. M. Gnrcltier . . 

1447 

1545-J7 



Mr. A. 11. Khan < . 

10.1>47 

13-10-47 



Dr. K. A. Oiowflhuty 

14-1047 

28-248 

1 


Dr, K. C. CSiaKcrjee 

1448 ^ 

31-348 


(SyatcmAtlo 

Mr. A. If. Khan . • 

1447 1 

27-047 


],ntoniolo{!j). ; 

Dr. B. X. Matlnir 

28-047 

31-348' 

TVoo J U'c( )in«]o53 . , 

• • 

Dr, K. A. Cliowllmry •• 

20-S47 

31-348 

Ch"mH(r} &. M.r.r. 

• • 

Dr.S, Krbima .. 

14-47 

0.0-47 

* 

' 

■Jlr. R. I«. Kailbnar 

7-847 

31.348 


SU.!’. Sccllon. 

MnR.UBailhnBr 

13-847 

<A.N.). 

31-348 

Wood Scn^oning ' 


.M£ H-JA*. Relinjan 

1-147 

30-1247 



“a J’* » minimi* . 

j)r* S. Kiipuf ' ^ •• 

31-1247 

9-248 - 



Mr. 3D A...Rchman 

" 10-248 

31-348 



. 


i— 
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APPENDIX m— oontd. 

Statement shewing OJfoers-in-charge of Branches and Sections during the 

year 194T~dS—contd. 


Branch 

Section 

Officcrdn-chcigo 

From 

To 

Compintta Wood nnd 


Dr. D. Xnrnjnnnmiirti . . 

20.O-47 

3I-3.tS 

Wood Froserrotion. 





r 

Dr. S. N. Kapur 

20.5-47 

20-9-47 

Wood Worhins and 

1 

Mr. V. D. Liinnyo 

30-9-47 

29-10-47 

Timber McoRftnics. 

1 

30-10-47 

31-3-48 

Dr. S. N. Knpur 


Timber Testing 

Dr. S. N. Kapur 

1-4-47 

3-4-47 



Ml. V. D. Limnyo 

4-4-47 

31-3-48 

^lluloto & Paper . , 

-- 

6. Chatter Singh . . 

20-6-47 

0-11-47 



Mr. M. P. Bhargava . . 

10-11-47 

31-3-48 
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